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499. Pressure: Control lied McLeod Gauge.” Uni 60d. 
| J. 19 A | 

contr led eans of an, atomiser, bulb: "good 
rubbe valves, which... can, by 
| mercury in the lower. reservoir, through a ‘tube with a. ‘and 
air filter, to prevent contamination of the 


relieved when necessary. by, opening, a stopcock, A. 
430) New Differential’ Pressure Gauge: and 
Hirst. Am. Chem. Soc., J. 51. pp. 2378-2379, 

ew simple and urate | differential ure gauge has 
which wi l the’ study’ of Véry 8 ‘ati dny pressure, éven 
when an gange is neéded. Fall detafls, With’ two diagramds) ‘re 


giv H. H. Ho. 


‘Gauge | for. Continuous ; in. 

Vacua. M.C. Johnson O, Harrison; Journ Sch Instruments, 

305-308; 1929... Sis “eit bas 
The construction..and use a pressure . ‘gauge for 

-pressure, gas experiments is.described. Pressure ‘between 

mam, and x: 1074 mm. of mercury are measurable., AUTHORS. 


‘432. New Turbine * Gas Meter. L. Hodgson. Journ: ‘Sci. 
_A form of st unt gas theter is ‘described employing jet-driven turbine, 
| | Magnetic drive transmitting’ the motion ‘of the turbine to'the counting 
hanism, and its mode of installation ‘is fifustrated! ‘Meters’for all dia- 
ineters of main from in. ‘ate 2°ft. long.” The*indications the 
theter can be checked” ‘by means of a’ manometer’ connected’ across the 
meter orifice. “The accuracy of Calibration is’ 1 J. 


433. New Pendulum with Constant ‘Time Vibration. M 
Sctuler. ‘Zeits, f. techn? Physik, 10: pp: 392395, 
‘The pendulum consists of a rod tothe énds of ane two 
heavy masses, the whole being of invar steel. A knife-edge suspension 
is ‘fixéd ‘to the’ rod” a’ position” that’ the time! of vibration: is a 
inihimitm. At this’ péitit ‘the Tate ‘of ‘change ofthe periodfor ‘minute 
shifts‘of the suspension along the rod in either ditection is it 
femains “sthalf appreciable “distance® oneither ‘Phe 
result is Wing OF the yn’ des iaffect the 


th 
‘ 
* 


time of vibration. Friction is reduced by desist the glum 
with an atmosphere of hydrogen, the pressure of which is soméwhat 

- reduced but is not brought to zero, as it serves to bring the temperature 
of the pendulum. to the,samepoint as that of its case. The pendulum 
synchronises a working clock/on “which the time is read, but there is no 
mechanical connection between the two, a beam of light, a photocell and 
an amplifier being used for this purpose. The motion of the pendulum 
is kept up electromagnetically: currents in an electromagnet which acts _ 
on a small permanent magnet attached to the pendulum are switched 
in the proper direction at the right moments by the working clock. It 
is expected that clock errors:will be: reduced to about one-tenth of those 
of the best existing clocks, | H.N. A. 


| 434, Determination of Temperature and Asmivaappinll Density 
Constants of Gravitation nggegeeeite ref the Two-Pendulum Method. 


ER 


_ Describes. a vacuum in which ‘four can be 
observed, and the optical methods employed in observing coincidences. 
In the present investigation only one pair of pendulums was made use 
of, It was found that the use of the double-pendulum method had the 
following advantages over the usual one in which only a single pendulum 
is used: the time required for the observations is halved, the accuracy of 
the determination of the up of the 


435. New Apparatus for 
Vibrations. H, Gerdien. Zeits. f. techn. Physik, 10. 9, pp. 389-392, 
1929. 
sa Describes an apparatus in which a rod of the material to be tested is 

subjected to alternating stresses by means of four magnetic ‘poles, which 
act on a mass of laminatéd ‘iron fixed to its top. ‘The poles are 
at right angles to one another, and the alternate pairs are wound with 
coils in which circulate alternating currents the phases of which are dis- 
placed 90° with regard to one another, so that the iron armature is sub- 
jected to torsional vibrations. These can be made so intense, and can be 
continued so, long, that, the rod. finally breaks. At the same. time 
arrangements are made for taking the. temperature of the material in the 
region where the stresses are a; maximum by means Of a thermocouple, 
the idea, being that the way in which the temperature increases will be a 
guide: to the life of the rod under particular stress conditions, so that it 
will not, be necessary to continue tests of future specimens ‘of simil: 
nature to the actual breaking point, this being deduced from the way in 
_ which the temperature rises during a short Pept: It is possible also to 


436. Surface: ‘Tension. of Mercury in Presence of Gas. Under 
1090. Pressures, . 4, G. Cook, Phys. Rev. 34, pp. 513-520, Aug. 1 
-Quincke's method: with Worthington’s used. Contrary 
to. othe -accepted. values the maximum surface tension of mercury 
(515: 4+ 7,dynesfem. at 31°C.) is reached when only. mercury vapour is 
present, ,A surface freshly created in a gas at 760 mm, has a high initial 
tension approaching that when the surface is created in mercury vapour. 
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The tension falls as the gas is adsorbed until an equilibrium value for @ 
given: pressure is attained,: As the pressure is reduced ‘the equilibrium 
value rises to'a maximum which depends upon the nature of the gas. 
For instance, this maximum ‘tension for mercury-hydrogen. occurs at the 
critical pressure of 2-8 mm. If the pressure is. lowered: to'stiction, the 
tension remains unchanged so long as the mercury is not agitated beyond 
a eae amount. This maximum value for mercury-hydrogen’ is 
less than the, mercury-mercury .yapour. value of 

mertcury-hydrogen violently, agi itated when. the 

pressure hag been oe to stiction, the tension approaches 515 dynes/cm., 
th .e Mercury-mercury vapour tension. Vibrating drop methods tend, to 
give the vacuum value of tension even. when a is present 


pens effect of dimensions of the ring and as tothe effect of contact angle. 
It was definitely proved that there is a relation between the pull on the 
ring and! the angle of contact: between the material of the ring and the 
liquid. The form of the:function showing this relationship was: found to 
be F =: 2/T(1»+ cos 6)", though this: did not hold: over the: entire range 
of wire sizes. The classification of the ring’ method’as being free from the 
bt of contact angle i is definitely i in error, being probably part 
‘accidental choice. of ings and ‘materials v showe 
ec 


438. Surface. Tension. “A. We Porter. Mag. 8 180-186, 
Aug, 1929, 

Im: a»previous paper 2059 (1929)) tlhe: ‘method 
sions was applied briefly to drops from cylindrical tubes; and the present 
note: records an examination of the: mechanics.of a sustained:drop for 
such a tube. | It:is:found: that under the assumed conditions, ‘and for: a 
given: outside radius -of the: tube; one and only one initial curvature 
corresponds to a-pendant-drop of @ definite fluid in equilibrium; conse- 
quently, one and only one weight of pendant-drop can be in degre 
ms the end of a tube of given outside radius of curvature. _ A. H. Ho. 

(439. Shapes of and Determination. of Gurtece: Tension: | 
B. B. Freud i fi 33. bp. | 


is discussed with. reference to the hanging drop, the detached drop,and 


the detaching drop, The theory of the first: has been fairly well worked 
out, but the information regarding the.second is. entirely émpirical, and 
little information or even speculation exists with reference to: the third. 
Profiles of hanging and detaching drops taken 5 ~— cameras 
are, reproduced. bie H. P. 


‘440. Surface: of Soap: Ww. -Preston 
and: A. S. Richardson, Phys; Chem. 33. pp. 1142+1150, Aug., 1929. 
Measurements of -the surface viscosity, surface tension and-f 
power were made simultaneously on soap solutions of several distinctive 
types, before and correlation 
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of was obtained,, Thesoap 
tension, .but this ‘alone did not involve tendency: to foam. Low surface — 
tension and high surface viscosity or plasticity did. not confer high foaming, 
power upon: the solution.; Solutions exhibiting a high: foaming: -power 
sometimes viscosity no greater than that of water. was-concluded: 


of Viscosity at High ‘Températi 

finder Viscometer.  R. Proctor ‘and R. 
1020 _ Phys. Proc. bp. 500-516; Dise., ‘516-519, Aug. 

After previous work’ on the the’ paper d scribes an 
: apparatus in which the molten glass is contained in a cylindrical silli- 
-manite pot: provided with a coaxial cylindrical stirrer;which as ‘taused to 
rotate: the viscosity is inferred from the angular velocity (produced in) the 
stirrer by a measured torque. The apparatus was calibrated by measure: 
ment with-it of the viscosities of golden syrup and: pitch, these quantities 
being also measured independently: with a falling sphere viscometer and 
by a torsion method respectively. The calibration: factor of the. authors’ 
apparatus: appears to’ be independent of the viscosity over a wide range. 
The,authors’ results and those of: previous workers are: considered to: be 
in reasonable agreement: with:one’ another: is ‘made! for 
in composition of the samples used. 


“442. Structural ‘Viscosity of Aqueous of Suiphonated 
Oils. W. Schindler and E, Flaschner. Kolloid Zeits. 48. pp. 328- 
338, A ug., 1929. 

-»Measurements ate made with the overflow: ink Ostwald 
: a Auerbach at 20° to 22°C. under addition of ammonia, caustic soda 

or toluene to the oil. At pH values above 7-8 or 8 castor-oil solutions 
may show considerable ‘structural viscosity; but only above:certain con- 
centrations, and the values ‘vary: much with the mode of: preparation of 
the oil. At pH greater than 10.this viscosity is less ‘marked. : Structural 
turbulence is also observed; asin ammonium oleates.-:' Emulsion of castor 
oil with toluene shows the same properties to a lesser degree. That 
also to sulphonated train oil, within narrowerlimits' H. B. 


443. Molecular Forces from the ‘Viscosity of a ‘HOR. 
Huseé W: ‘Roy: Prov: 125: pp! 196-221, Atig. 1;1929. 
- It has been shown by Lennard-Jones that the equation of staté cah be 

| dstiteed in the case of a molecular model for which the repulsivé force 
between two molecules is of the:form Av~” and the attractive force of! the 
form: In the first part \of ‘the’ present paper the formula for the 
viscosity of a gas is deducted for the case = 9 and m the 
second part the results are compared with ‘those obtained by experiment 


gaa. Friction, 7 Thermal and Diffusion in Mixtures 
Gases. Part Traute.: Ann. do Physik; 82. 2:' ppc 227-239, 
Jane 12, 19270 Parts Il, and Trautz; Baumann, 
I deriving the Jaye 
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Subscribes a very detailed discussion of the factors involved. Part I 

deals, with the study. of friction in mixtures: of hydrogen and: nitrogen, 
i eos # hydrogen, and’ carbon’ monoxide. The: medsurements have been 

st har as comparison gas by means of the transpiration method. — 

ctation, that the friction of. rydrogen. with nitrogen and 


: carbon mir,” show great similarities and that maxima either do not : 
exist at all or only | at very low temperatures has been realised, since the 


isotherm at — 78° is almost horizontal. Part ITT investigates the friction 
‘Of hydrogén and ethylene mixtures, ° It is found that the isotherms in the 
friction coefficient-molecular friction diagram exhibit a decided maximum } 
“which ‘flattens with increasing temperature. The position of the maxi- 
ium i is displaced with rising temperature with good approximation toa 
straight line, and more so in the mixtures of lower hydrogen content. 
The latter observation was also made with mixtures of sulphide dioxide 
and hydrochloric acid gas with hydrogen respectively.’ The displacement 
order is ‘hydfochloric ‘acid > ethylene: > sulphur dioxide; and this is:not 
in agreement with the critical temperatures. Part IV discusses friction 
in binary and ternary mixtures ofthe inert gases measured. by ‘viscosi- 


Magnitude. of Gas Bubbles. in Schnurmann. 
f. 143, 5-6. pp. 456-474, Sept., 1929. 

Air’ was forced’ through’ Berkefeld, ‘glass,’ porous eatthenware’ and 
pe saa filters, and the magnitude of the bubbles which were formed was 
‘observed: 'The‘liquids employed ‘were ‘mixtures’ of aledhols; acids, sugar, 
Wrea’ and certain electrolytes. The bubbles were classified as° Small, 
medium and large, according to, sizes of less than | mm.,,1..t0;2 mm. or 
greater. than, 2 mm. -The results showed that the size. -of the bubbles 
depended upon the nature of the liquid, but was independent of the nature 
of the filter. The viscosity of was the factor for 


446. Simple Capitiary in Flowit as 
Media. Part I.’ K. Uller: Zeits, Math. u. Mechanik, 9. 
Ph 805-312, Aug., 1929. 
papers a system of equations was, obtained 

_ which is now applied to the special cases of purely capillary and gravita- 
tional..waves respectively. The basic. assumptions made are two density 
stable mon-viscous media in liquid or gaseous state,;,and a wave source 
free from turbulence. The paper is entirely mathematical, but. it is 
| worthy that the waves depend'on the absolute values of both velocities 
with respect to the reference system in which the external force field is 
stationary, and that the pressure field of the waves in the flowing media 
is not’ only different from that of the waves in the static media, but also 
_ from the direction of the ‘Velocity of flow to the wave propagation. The 
wave is not reversible. ‘Ho. 


aa. Additional Reelstance in. Turbulent Flow: through Rough 
‘Channels. M. F. Treer. Phys. Zeits. 30. pp. 539-542, Sept. 1, 1929. 

-/Phis investigation has established that when the different data avail- 
are recalculated for the same diameter’ of tube; a-uniform system 


: 

: of:friction, thermal conductivity and diffusion in mixtures of gases, ‘and 

; 


at the higher Reynolds numbers. The greatest influence is found at! a 
certain’ distance from the boundary, which is a multiple of the magnitude 


of the boundary unevenness. » The additional resistance, like the Reynolds © 


number, appears to alter according to the Ombeck formula, H. H. Ho, 


448. Velocity Distribution in Rectilinear | ‘Turbulent Flow. 
; M. F. Treer. Phys. Zeits. 30. pp. 642-551, Sept 1., 1929, 


The shape of the velocity cutve is found to be dependent only on the : 


reduced shearing force, and changes with it whether by change of roughness 
or Reynolds’ number. Considered apart from the neighbourhood of the 
‘boundary (1/10th to 1/5th of the wall distance from the maximum 
velocity), the velocities are given by parabolae which are obtained from 


_ the Navier-Stokes equations solely by introduction of increased but 


constant frictional coefficients. _ The usual power law holds for the velocity 
in proximity to the boundary. H. Ho. 


Alternate Vortices of Bénard-Kérmén 4 a ‘Canal: of Finite 


| Breadth. Rosenhead. Comptes Rendus, 189. PP. 397-398, Sept. 2, 


1929. 

Points’ out that Synge’s. differen of 
two terms, and Villat’s result [see Abstract 2345 (1929)] gives, in the 
limit, the second, and that the two methods give the same result if the 
vortices are at rest. In a note added, H. Villat agrees, met insists that 
there is still divergence in the limit for the other terms. W.G. B. 


_ 450. Poincaré Waves in a Rotating Canal. z Fichot. Comptes 
Rendus, 189. pp. 401-404, Sept. 9, 1929. 


Examines these waves in detail, an. some of, 


- 451. Integrals of Equations of Motion of a Solid in a Liquid. 
M. Kourensky. Comptes Rendus, 189. pp. 477-479, Sept. 30, 1929. 
Mathematical. Three integrals are known. A fourth would reduce 


the problem to a quadrature. Possible fourth integrals, of the first and 


second degree, are discussed, but it is difficult to show that the equations 
for the determination of the coefficients are independent, or that the 
integral, when found, is independent of the other three. . W.G.B. 


452. Certain Stationary Plane Motions of Viscous Incom- 

 pressible Liquids. A. Rosenblatt. Compres Rentus, 
452, Sept. 23, 1929. ! 

case’ solved is that of two liquids in contact, with’ no» 
‘motion along the line of contact. B, 


453, Hot Wire Method for Determining the "Longitudinal 
Spacing of Vortices. E. Tyler. Journ. Sci. Instruments, 6. pp. 310- 
314, Oct., 1929. a. 

The paper describes a method of measuring the longitudinal spacing (d) 
‘of vortices formed behind a stationary cylinder placed in an air stream. 


It is based upon the fact that the velocity fluctuations at two points, in 
a vortex row are in phase when the longitudinal distance between the 


points is equal to the distance between ‘successive vortices in the same 
row, or a multiple of this distance. By employing two electrically-heated 
platinum wires, coupled to a vibration galvanometer, previously tuned 
to the frequency of formation of the vortices, and each wire suitably 


placed; one in each vortex row, these points 
VOL. XXXIII.—aA. .—1930. 
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Results for the lateral spacing (h) of the vortex. rows are also included, 

454, Empirical’ Formula Giving the Distribution of Velocity 

over a Circular Orifice. R. Mazet. Comptes Rendus, 189. pp. 452- 

455, Sept. 23, 1929. | 
| After outlining. a method. for the exact solution. of, 
analytically formidable, one of the series is replaced by. two, terms, and 
the formula for the normal velocity at distance r from t the centre of a hole 
of radius is found as 0:63‘ 2gh. where s= 
This gives good agreement with the experimentally determined coeficen 
of discharge, and the pressure distribution over the orifice: 


455. High Vacuum Technique—Effect of Ionisation on ‘Pump 
C, T. Knipp and P. C. Ludolph. and R.S.1. 19. 
pp. 152-157, Sept., 1929. 

The pump speed s, using Gaede’s definition, is investigated for four 
types of mercury-vapour diffusion pumps. For single-stage and two- 
a pumps Smax is generally lower, and is reached at lower pressures, . 

the, higher the backing. pressure... two-stage, internally water-cooled 
pump, fitted : with electrodes (50,000. volts d.c.) on.the high and) low 
vacuum sides, is found. to. possess..a greater speed than. the normal (at 
pressures exceeding 0-01 mm.) when. the discharge opposes the air stream 
and a lower speed when the polarity of the electrodes is reversed», The 
effect is attributed mainly to the electron stream, disusi ions. being 
numerous only in the neighbourhood of the kathode, 


456. Superposition Law of a Finite Deformed Elastic Continuum 
Capable of Relaxation and Derivation of Equations in the Euler 
Form for a Viscous Liquid. H. Hencky. Ann. d. Physik, 2. 6. 
pp. 617-630, Aug. 26, 1929. 

«In, this paper a (in. general) non-linear superposition law is derived 
from the extension law of an ideal elastic substance. By means of an 
hypothesis, based on the relaxation in the Maxwell sense, the fundamental 
equations for viscous fiuid motion. have been derived from .the finite 
changes of form of an originally elastic continuum. It is shown thatthe 
Navier-Stokes equations of hydrodynamics are given as a special case for 
an infinitely great thrust modulus and an infinitesimal relaxation period, 
whereby the product of both quantities remains finite, but that with the 
inhomogeneous current states of actual Maude, this. condition must fail 


PP. 316-317, Aug. 12, 1929. 
This mathematical paper investigates the effect of forces uniformly 
distributed on the exterior boundary of a plate included within two con- 
centric circles, which are normal to the contour and act upon the plane 
intermediary surface... By increasing the pressure,.an expression is obtained © 
for the critical value at which flexure commences. _ HLH. Ho. 


| 458. Average Force Exercised by the Stationary Vibration of 
a Cord Passing Through a Ring. M. 
189. pp. 459-460, Sept. 23, 1929. | 
The mathematical problem now that a vibteting 
VOL, XXXIII.—A 
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exercised by the stationary vibration; although previously obtained by 
Rayleigh, is now calculated by a very, elementary average 
and the ring when free. to moye is displace 

459. Stretching and Expansion’ of Films Shove 
thie Critical Shear Temperature. M. Kroger and Ww. N. Yao." Zeits. 
Elekivochem. 35. pp. 358-862, June, 1929.0 | 

‘It is shown’ that the’ free blowing’ out’ of 

to-spherés represents a particularly advantageous deformation. This 
detotniation represents greater power. ‘The energy taken in on the free 
development into a sphere is of the same - magnitude as on linear expansion 
(6. mkg. per cm.*) In spite of variations in exterior deformations the 
deformations due to shear molecular processes ate the same, This is 
also shown to be the case by optical relationships. The investigation of 
shear with temperature gave a critical shear temperature. OE 
displace this to higher temperatures, J. K 


460. Regain. of Stretched Fibres and Porous. neisedices of Wool. 
King. | Faraday Soc., Trans.25.\pp. 451-458, Aug., 1929, 
The investigations of /various workers are teviewed, reference being 
made to the workof Travers, Katz, Linebarget;’ Williams, Hedges and 
Fisher. The object of the’ present work‘is to establish qualitatively the 
changes in regain, particularly of the actual elongation and the degtee of 
permanence of the altered'tegain: Itis observed that microscopic exami- 
nation, of stretched. fibres, showed evidence, after removal of the scales, 
of elongati om of the, visible pores,, Fibres steamed in stretched condition 
(permanen: set) showed evidence Of a and. the 
pores. 

461. Extension and Period of a Conically-Wound ‘Spring. 
O.B. Ader, Phys. Rev: 34. pp. 656-659, Aug: 15,1929. 

By imposing certain restrictions’ on the shape of a 
epritig: it is valid to'assume that the extension under a load is due entirely 
_ to torsion. It is found ‘that the extension is then given to an approxi- 
mation by the expression: where Mg is the load, Ris the 
radius of the end coil, Land’ ‘are’ respectively the length and 
of the wire of ‘which ‘the spring is made, and % is its rigidity modulus. 
For a truncated, conically-wound spring, this expression becomes: 


2 AN. beiilg thé ‘number of ‘coils the 
‘spring, and the radius of the small end,coil.. By making certain assump- 
tions the period is shown to be: T= mu ee. in which m is 


the mass of the spring, function of the ratio of 
two end ‘coils. AUTHOR. 


462. Experimental: Study of ‘Deformation:.of a) Plane 
P.Arcay. Comptes 479-481, Sept. 30,4929. 

Describes experiments in which the form ofa clock: anioapring 
determined by cinematography while the balance wheel: was oscillating, 


and the. form ‘of the static deflections also. 
VOL... 1930. DES 
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463. ‘Compressibilities and Thermal Pré essure Coefficients ot 


Liquids. Hildebrand, Phys., Rev. 34, pp. 


Values: for the’ of, ‘heptane, acetone, ‘carbon. tetra- 


and bromoform, obtained by “Westwater, Frantz ‘and Hildebrand from 
their direct measurements of the. thermal pressure ‘coefficient, dT 


_ were subjected to a small error ‘which i is here corrected, The « corrects 


values | are compared with some Tec iculated from the. adiabatic. com- 


Brrespeitcs directly measured in 1913 by Tyrer, and obtained recently 


4 Freyer, Hubbard and Andrews. by the aid of | a sonic interferometer. 
The data from the three sources and methods show excellent agreement. 
‘alues are given for the constant vT(3p/3T)», from which can be calcu- 
lated the coefficients of thermal Pressure or of compressibility at various 


temperatures by the aid of existing data for the densities and coefficients 
of expansion. In the following list the first number for each substance 
_fepresents the coefficient of thermal pressure at 20°, the second. the com- 
~ pressibility at 20° x 10? and the third the value of ‘the above-mentioned 
constant: heptane, 8-66, 1430, 5420; acetone, 11-32, 1260, 5305; carbon 


tetrachloride, 11-47, 1060, 1325; benzene, 12-58, 966, 4800; carbon 
disulphide, 12-67,, 9: 2340}, ethylene bromide, 5: 20, 633, ethylene 
chloride, 14-17, 818, 2640: 1b: -32, "04, 537. The of 


pressure is the atmosphere, v is the specific volume. AUTHOR. 


464. Method of Evaluating the Kinematic Coemiteats of Linked — 
Systems. ‘Ts Smith, Phys. Soc.; Proc:41. pp. 676-584, Aug. 15, 1929. 
The coefficients’ in a function representing the energy of a system, or 


any function. having analogous properties; may be combined to forma 


matrix such that the of systems 
product of the matrices of its parts. AUTHOR. 


465. Simple Examples of Adiabatic WwW. B. Morton, 


Phil Mag. 8. pp. 186-194, Aug., 1929. 


The principle of adiabatic. invariance periodic systems. plays an 


) important part_in the modern dynamics of the atom, ‘In its simplest 


form, as applied to systems of one degree of freedom, it states that the 


action through a period Temains the same when secular. changes take 
place in the physical characteristics of the system. In the present mathe- 
| note three cases are treated: (1) A. simple pendulum swinging 


ough .an arc of. any extent and passing into complete revolutions. 
The. bob is. supposed to be constrained to move on the circle, so that i in 


~ Cases in, which the string would become slack it is replaced by a weightless 


rod... Alternatively the particle may be supposed to move in a smooth 


ered tube, or as a bead on a wire, the tube or wire contracting slowly. 


(3).A particle describing a planetary orbit. In 
anges. taken ‘to affect all the 
enter as constants in the problem. H. H. 


466. Application: of Stieltjes. Integrals _ to: the Problem of Neu- 


‘mann. _M. Gunther. Rendus, 189. pp.447-450, Sept. 23, 1929. 


The: use of the Stieltjes integral is advocated: for 
aneiytin reasons: owt of} 2i G. BY 


showed 'that.:to-the order ‘of 1/100th mm.), <th 
| stor ‘Ol experimen “there 
Henzvene cCarpnon efthnviene chniorige eTrpoviene Hromice 

* 
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_». 467, Method of Producing ‘Long Single Crystals of Metal and 
a a Study of the Factors Influencing Crystal Orientation and Per- 
fection. A. Goetz and M. F. Nat. Acad. 15. 
>>. 646-656, Aug., 1929. 
Melted bismuth, the surface of which was Pieduced in an atmosp 
of hydrogen in an electric furnace, was drawn into a soda glass tube. the 
softening temperature of which was a little above the melting point of 
bismuth. To avoid gas bubbles the interior of the tube was cleaned 
with hot chromic acid, distilled water and alcohol. When the bismuth 
had crystallised into a monocrystal the tube was placed in an apparatus 
which fed it slowly into an electric furnace, while it was drawn out from - 


the other end of the furnace three times as fast, so as to make it longer. 


and narrower; the melted bismuth crystallised again into a monocrystal 
- outside the furnace, and the glass was removed with hydrofluoric acil 
The effect of the temperature gradient at the point of solidification on ‘ 
orientation of the crystal was studied, and though no strict relation was 
found it was evident that variation of the gradient in general caused a 
variation of the orientation. It appears, however, that, the orientation 
of the gradient is not the only factor concerned; the strain applied by the 
glass walls due to the expansion of the metal at the melting point and 
H. 


468. Theory of Growth of Tonic on One 
Another. I. N. Stranski. Zeits. f. phys. Chem. 142. 6. pp. 453-466, 
1929. 

_A method is given for calculating the degree of supersaturation at which 
an ionic crystal is deposited from solution on an isomorphous ionic crystal 
in the case when both crystals belong to the simple type AB and differ 
only as regards the charges of the constituent ions. The assumption is 
made that, as with the growth of the pure crystals, the foreign ions attach 
themselves mainly at those places on the surface of the foundation crystals 
for which the work of separation is greatest. In order that sodium 
bromide may be deposited from aqueous solution on to crystals of galenite, 
supersaturation amounting to 3% is calculated to be necessary. 
major part of the difference in the work of separation is attributable to 
the deformation of the ions, In connection with the influence of defor- 
mation, the system calcspar-sodium nitrate solution is investigated. If 
only the electrostatic factor were of importance in calculating the super- 
saturation, sodium nitrate should deposit on a calcspar crystal without 
supersaturation, but this is not the case. The formation of mixed 
crystals from two such crystals is considered in relation to the fact, that 
crystals of the type AB consisting of doubly (and more highly) charged 
ions separate from solution only as extremely : small individuals. Mg also 


‘Isomorphous Growth of Tonic. on 1 One Another. 
¢ N. Stranski and K. Kuleliew. Zeits. f. phys. Chem. 142. 6. pp. 467- 
476, Aug., 1929. | 
» Results are given of experiments made to ascertain how far the super- 
at. which an ionic crystal is deposited from ‘solution on an 
isomorphous ionic crystal differing only as regards the charges on’ the 
constituent ions is determined by the two crystals, by sia ee 
VOL. XXXIII.—a.—1930. BORE 
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by théetempetature. systems’ éxemined consisted of 
aqueous sodium nitrate solution with calcspar (or siderite or rhodochrosite) 
and ‘of aqueous sodium ‘bromide solution with galenite. Reproducible 
results are obtained, and» the supersaturation appears tobe determined 
by the system and‘ temperature. For rhodochrosite'the supersaturation 
is always slightly greater than for siderite: : By: the method of Volmer 
and Weber [see Abstract 1682 (1926)}) no deposition of sodium bromide 
on ‘galenite could be obtained, since the supersaturation above 50-7° C. 
is too low.) On icalespar, siderite and rhodochrosite; sodium nitrate ‘is 
~,. deposited in an orientated state, and, in all cases, first at the angles and 
- then at the edges. of the: rhombohedron ; deposition on the middle portions 
of the faces is always accompanied by unevenness.’ From the mode of © 
deposition of sodium nitrate on these three crystals it is evident that 


of imethyl Diethy! Ammontuni Chldrostahnate, 
R. W. G. Wyckoff and R. B. Am. Sei. 18. 138-144, 


1929. 
From X-fay, Laue and Ostiflation deduced that tie 
anit tetragonal cell ‘contaitis two molecules’ of Sm Cle 
and has dimensions a = 9-06 A. and ¢ = 14-12 Av The reflections” fulfil 
the. demands of the space-group 4Di-6, and the. position of the tin and 
e atoms are fixed. The structure as a whole is probably a distorted 
CaF, for (NH Sn a space-group 
less than holc H. GE. 
and W. P. Davey. Am. Chem. Soc., J. 81. pp. 2283-2293, Aug., 1929. 3 es 
The product obtained by heating 3CaO + Al,O, contains, in addition = 
to tricalcium aluminate, free lime and 3CaO . 5Al,Og, from both of which 
_ it is: substantially: separated) by..means of its higher specific gravity 
(approximately 3-0). Crystals being unobtainable, examination was by 
powder method.’ Very full details aré given as to how the three 
probable structures—all body-centred cubic—were selected from some 
1500 possibilities. ‘The unit cell is a cube, a = 7:624A., containin 
9CaO . 3A1,0,. A diagram of the most ‘probable structure is given. 
This is mixed ionic, the entire structure being built up of Ca, A] and O ions 
as units, with no ‘indication of the Poms of = groups such as CaO, 


AIO; etc, 


1472, Crystal of w. H. Taylor. Zeits. 
71.3. pp. 205-218; Aug., 1929. In English, 
‘From rotation X-ray photographs and ionisation spectrometer measure- 
ment it is deduced that the orthorhombic unit’ cell ‘of andalusite has. 
4=7:7640-03A, b= 7/904 0-03A., and. 5-56 
02 A. (density 3- -1-3;2), contains 4 molecules’ of ‘Al,SiO,, and has 
the symmetry of the space-group. wie From qualitative intensity measure- 
ments the atomic arrangements are ‘ determined. and discussed in relation 
* to those of cyanite and.sillimanite. It is shown that.an aluminium atom 
May be six, or. oxygen. atoms in 
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Zeits. f. Krist: T1; 3; 237-256, iAug., 

| Avreview of previous work and'a-very icomprehessive Bibliography-of 
the subject are given. The experimental work contains the’ preparation 
of secondary liquid inclusions similar to those observed ‘in natural crystals. 
It is concluded that the formation of the secondary liquid and gaseous 
inclusions is the result ofa dendritic-like healing: of crystal cracks, and 
appears to be.a general phenomenon ina whole series of ‘minerals; «The 
present investigation of secondary inclusions has; led toa study of the 
formation of crystal cracks and fissures and to: the growth of skeleton 
crystals. Attempts to determine the thermodynamic conditions of crystal 
formation: based on the data of secondary inclusions require a knowledge 
of the difference in character between ‘primary and secondary inclusions. 

_ For further: progress in the study of minerogenesis it is necessary to 
correlate liquid inclusions other ‘secondary ‘phenomena such 
etching ‘and weathering. 3 H. H. Ho. 


474, Space-Group. of _Antimonite. ‘Sb, Sq. and 
_E. Lubberger. Zeits. f. Krist. 71. 3. pp. 257-262, 
By means of the Weissenberg Réntgen goniometer the as group 
DebBvp(V}9) | has been accurately determined for antimonite, whose crystal 
data are a = 11-39, b = 11-48,.and ¢ =.3- 89... cstabliabed thes 


‘475, Structure Determination of “Tt “organie’ Subs nces. 
gent F. Halla and O, Kratky. f Krist. 
268, Aug., 1929. 
"This paper contains a sxamination the 
following organic substances: (hydrochloride of, the 
B-oxyphenyl-a-amino-propionic acid) 


OH. CHg. CH. (NH. HCl) ,COOH; ary 

tetramethyl ester of .methane tetracarbonic acid (Scholl’s ester) 

and o-toluene-sulphonamide, H. H. Ho. 


__ 476. Fine Structure of Gypsum. E, Onorato. Zeits. f. Krist. 4 | 
4, pp. 277-325, 1929. 

The unit cell of. gypsum. is a face-centred parallelepiped. ‘cont: uini 
four. molecules of, CaSQ,. 2H,0. . The sulphur atom is, situated. at the 
centre of a tetrahedron, at the apices of which are the four oxygen atoms 
of the sulphate group. Each calcium atom lies between four sulphate 
tetrahedra. The water molecules lie on either side of the calcium 
atom on an axis which is perpendicular to the (010) plane and passes 
through the calcium atom. , In; agreement, with, Werner's theory; the 
chemical formula of gypsum must be written <(Ca: 2H,0)SO4. The 
relation. between gypsum and the and 


477, Morphology and Optical. Properties of Brbo ow. 
Arnold. Zeits. f. Krist. 71. 4. pp. 344-405, 1929. a : 
"Measurements on crystal corm by the goniometer of Gold gave’ the 
possible forms of which mia actually observed with the samples 
from the Maderanertal, Swit . In accord’with other observers, it _ 
appears that the brookites can’be classified in three groups. The charac- =“ 
_ teristics of the known varieties are tabulated with the iden af determining © 
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Between’ the optic ‘axes for: various: wave-lengths dnd temperatures gave 
| values which represent the mean of existing data: ‘The specttal distribu- 

bof absorption and. the double refraction were also ‘studied. 
plete list of references is given at the end of the paper... “' = J. E.. 


"Thebry: of Gliding; ‘Translatioti and Crystals. 


Geometridal Analysis.’ Py Niggli.. Zeits.. Krist, 71.. 8-6. pp: 418 
451, 1929. 


33 thy ‘dédiretion ‘ot! the: geometrical 


under applied stress’ and the relations 
between ‘these: gliding processes: M. 


Rules of Selection for “Crystal nal 


tabulation of. analytical ressions of the criteria, for. ups 
in the tetragonal systems. J. M. 


Krist, 
been , “determined. by the method of a 


intensities, [see W. L. ‘Bragg and J. West, Zeits. f. Krist, 69. 118, 
1028), anda F ourier ‘Analysis of the electron, distribution. projected. 1 
the 010 plane, _The.'symmetry is monoclinic holohedral, and (fhe unit 

| oat containing two molecules, has dimensions = 4-647 + 0°004 A. 
b = 5-585 + 0-005 A, c = 7-085 £9 ‘007A., B = 109° 38’ + 5’. Space 

is . surrounded by 9 oxygen atoms at an average distance of 2:94 A 
Three oxygen atoms are unsymmetrically situated around each chlorine 
atom forming a ClO, group in which Cl-O'+ 1-48 A. = 2-38 A. 
(the displacement of Cl out of the plane) = 0'50 A. The’ connec: 
a between the structure and the Sais and other ee. and the 
4 to calcite’ are’shown. CAS. 


481. Crystal Structure of Sodium H, Zachariasen, 

Zeits. f. Krist. 71. 5-6. pp. 517-529, 1929. In English. 

~The method followed is given above [see preceding Abstract]. The 
symmetry is cubic tetartohedral, the unit cube (a = 6-570 + 0-006 A.) 
contains four molecules. Space group T*. 4Na are in positions 4f with 
patameter m, 4Cl in 4f with paratheter v, and 190 in general positions 
with parameters xyz, ‘where u = 0-064, v = 0-417, x = 0-303, y = 0-592, 
z= 0°500. Each sodium atom is surrounded by 6 oxygen. atoms 
forming a distorted octahedron, mean distance Na-O = 2-46A. In the 
ClO, group each Cl is surrounded by 3 O-atoms forming an equilateral 
triangle, = 1-48.) 0-O = 2-38A. ‘A (the displacement of Cl 
out’ of the O, plane) = 0:48 A. ‘Thus the structure of the Clg group 
is the same as in potassium chlorate. UFO -8 | C.A 


“482. Crystal Structure of Chlorides of Certain Bivalent 
“Nat. Acad. Sci., Proc. 15. pp. 709-712; Sept., 1929. 
shown ‘that the ‘unit of is\a'thombohedron 
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with a = 36°40/.and a = 6-36 A., containing 1. Cd at 000; .2.Cl.at 
uuu, uuu, with = 4. ‘The isomorphous. crystals. » CoCly, NiCl, 
have a = 338° 36’ and = 6-21, 6-14-and-& 18 Other 


of Sodium Sulphate. »Part 1,‘ ‘Thermal 
Analysis.’ . C. Kracek. J. Phys, Chem. 33. pp. 1281-1308) 
OT Tok 

Points out that it has long been known that anhydrous sodium sulphate 
‘pees at about 234°C. The author notes that results of optical studies 
anid of thermal analysis are not in agreement...It is shown that the — 
temperature 234° C. is based on. the principal arrest obtained with cooling 
curves, this. being only one of several’ arrests. “Optical examinations 
confirms the existence also of several forms. It is concluded that ‘Na,SO, 
can exist in five distinct modifications. Owing to hysteresis in the 
inversions, however, the equilibrium temperatures cannot be fixed. I K, 


484, Polymorphism of Sodium ‘Sulphate. Part Il. Densities 
of Anhydrous Sodium Sulphate at F, C. Kracek and R, 
Gibson. J. Phys. Chem. 34. pp. 1304-1308, Sept, 1929. 
_, The results show that Na,SO, can exist at ordinary temperatutes in 
at least two modifications, thenardite, Na,SO,, with a density of 
664 + 0-001, and another modification, having’ a densit 
of 2- 697. + 0-001. The volume change accompanying the mutual con- 
version is 0-0045 cm8./gm., or 1-2 % of the volume of Na,SO,v at 25°, 
It is stated that these results are in agreement with reliable data “both 
opt and on densities, published by other workers. ~~ J. K. 

Finorides: of the Lanthanum Group. I. Oftedal. Zcits. f.. Phys, 
Chem. 5. Abt. B. 3-4. pp. 272-291, Sept., 1929. 

_-Continuing the work of Goldschmidt, Hougen. and ‘Lunde, measure- 
ments have been made on the trifluorides of La, Ce, Pr, Nd and Sm, and 
_ on tysonite, a mineral consisting mainly of CeF,, with some. LaF, and 
the other fluorides of the above list. Powder photographs indicate that . 
there are two molecules in the elementary cells, the dimensions diminishing 
as the atomic number: } increases. a dimensions of the cell are given 


58. Ce. 7: 273 | A:771 |. 6-16 
61.4— cee wes — | 0-046 | 0-023. 
62. Sm | 7-15 4-03 1. 778 


atomic. ‘weight of fuorine is small compared with those of 
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no lines due tothe fluorine lattice are’ observed vin’ the 
powder X-ray photographs, though the intensities ofthe lines due to 
the heavy atoms. are modified \by the fluorine atoms....Further informa- 
tion is obtained from a.Lane photograph taken with tysonite, which has 
the same structure as the other fluorides... This shows. that the complete 
elementary cell is three times as large as that given above, and contains 
six,.molecules.. The value of for lanthanum is. really 7-163 with 
corresponding values for the other elements, space group. in all 
cases is Ds and tbe, ofall atoms are defined. and shown in 


Crystals. W. ‘Boas and E. Physik, 87. 
9-10. pp. 575-581, 1929.” 

“The commencement of plastic of crystals’ has 
been investigated in the région from 20° K. to thé melting point. The 
critical stresses of the translation systems decrease linearly at first with 
tising temperature, but remain constant from about 140° up to the melting 
‘point. ‘Examples are given of the curves obtained for these crystals, and 
the results are. tabulated, It is shown that the temperature dependence 
of s,, is much too small to explain the observed’ tettiperature dependence 
of the critical tension on the basis of a constant critical’force. [See 
Abstract 2987 (1929). dag 


487, Stability of of 

J, Traube. . Zeits. f. Elektrochem; 36... 626; Disc., 627, 
Sept.; 1929. Paper read before the Deut. Bumsen Gessell., Berlin, May, 1929, 
_ A summary of the researches of Tranube, Behren and other collabo- 
rators [see Abstract 680 (1929)] which have been confirmed. by Siedentopf’s 
photographic studies, In the Discussion, Smekal pointed out that ‘the 
observations could not directly be applied to real crystals. If one did 
not start:from pure single crystals, the phenomena were locally disturbed 
by the many crystallisation germs, and it was, doubtful: whether; the 
macrocrystals, of Traube..could be regarded. as single crystals, .Those 
disturbances were trivial,, but could not be. excluded, in the dissolution 
either; the “‘ lattice. bricks ”” of his (Smekal’ 5) were much smaller than 
Traube’s submicrons. and invisible even. in, the ultramicroscope. The 
disintegrations, of dissolving ionic crystals were, however, in accord with 
by himself and Quittner [see Abstract 2933,(1929)], 


488. Cortipressibitity of Crystals. R. and R. ‘i. 
Canfield. Natuve, 124 pp» 478-479, Sept. 28, 1929. 

The suggestion by Raschevsky, that 
rs compressibility coefficients are much greater than the true coefficients 
on..account of internal, submicroscopic cracks, is disproved by internal 
evidence from the relationships of the generally accepted compressibility 
coefficients among themselves and with other physical properties, and 
consideration of the possible volume of internal voids. The: periodicity 
of the compressibility coefficients for the elements follows very closely 
that of such properties as atomic volume, heat of formation of oxides 
and chlérides, ‘and absolute: melting ‘points;' which ‘are unaffected 
internal voids. The lattice constants calculated from density’ measure- 
indicating the absence of cracks: A. 


¢ 


Significance of X+Ray Alkali: ‘Suiphates. 
E, Hy Tutton, Phil: Mago8, pp.198-201; Aug., 

basis of 'work already published; the close correspondence’ 
the results deduced from crystallographic and from X-ray déterminations 
ofthe structure and dimensions 6f‘the space-lattice cells ‘the ‘alkali 
sulphates is emphasised. It is also concluded that’ the space group 


‘more probably than From these and other similar results it is 
deduced that all ior ptlologica and physical properties of crystals of one 
strictly comparable series ‘of eutrdpically isomorphous ‘compounds are 
functions of the atomic numbers and weights of the elements of the group 
concerned. .The..progressiye change in dimensions, points clearly..to a 
regular increase in. size, of the.atem. as the number of completed electron 
shells increases. The apparent exception of the alkali halides is due. to 

structural differen: Confirmation, is further afforded by the invaria- 
bility of the cryst; “angles of the.series 18H,O,, where 
R is a metal of the rare earths, as in, this group the addition of electrons 
occurs in an interior and not in the 


490. X-Ray. “Analysis: of. ‘ron-Boron. System. "Bjurstrém 
and H, Arnfelt. Zeus, f. phys. Chem, 4. Abt. B. 6. 469-474, 
1929. 

A preliminary X-ray analysis of the iron-boron system has ‘been ans, 
and ‘it' has been found that from 0 t6°19 % ‘boron’ the compounds Fe,B 
and FeB occur.’ The first»of these has ‘a body-centred; tetragonal lattice 
as found ‘by Wever, the unit cell having a, = 5-099 A. anda, = 4: 240 A. 
The unit céll The phase’ has &' rhombo- 
hedral: lattice defined ‘by ‘the ‘parameters a, = 5+495 A.; = 4:053 A. 
‘The!anit‘cell contains four groups of FeB. M. 


491, X-Ray pol of Optical G. Clark 
and G. R. Yohe. Am, Chem. Soc., J. 61. pp. 2796-2807, Sept:, 1929. 
> An X-ray examination: by the rotation and powder diffraction methods 
been: made of the J- and ra¢emic forms of phenylaminoacetic acid. 
The power of the rotation method is shown by the fact that a straightfor- 
ward crystal structure analysis ‘was’ possible ‘although’ no ‘crystallographic 
or optical data were available: “The@-/and /- forms are shown to'crystallise 
in the orthorhombic system, ‘upon Bravais lattice To space. ‘group 
The unit cell containing four molecules has Hiei 
b = 5:05, c= 9-66 Av: ‘The fact that space group admits: of no 
molecular symmetry confirms the classical theories of van't Hoff. and 
Le Bel connecting molecular asymmetry with optical-activity. It:has not 
been found possible to distinguish between: the d-iand./- farms by means 
of X-ray diffraction methods: [See also: Abstract: 1038 ¢1923).} The 
crystal: form of the differs of: optically 

B92), X-Ray on ‘Cellulose, Lattice, of. 
401--430,,4 ug., 1929, . at pr 


possible by. the use of films of very high orientation prepared. mn eeu 
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xanthate, The ‘solution of the following problems: has attempted: 
the» determination: ‘of"(a): the ‘statistical: symmetry of the! crystalline 
‘aggregates; the crystalline’ arrangement; the position ‘of: the 
translation lattice:of the aggrégate’ ‘relative to: the: macrdéscopic:form :of 
the film;‘and (c) the translation group of the single crystal.:‘The statistical 
symmetry of the hydrate film is the sameias that ofthe xanthate; rhombic 
holohedral (anisotropic ‘class 4). The! crystalline arrarigemént; could not 
bé deterttiined actutately. To a first-approximation, it may be desctibed 
as the’ mirror of two monoclinic crystals about: the’ plane of 
the i) ot The plane es an angle of between 0° and 15° with the 
i of the. foto 


‘The angle’ an is between 20° and The 
on than’ 45°)" The ‘translation 
lattice has thombic’ or symmetry. On the basis ofa ‘unit 


493. X-Ray. Graphical. Method. of Size. at 
Form. of .Ultramicroscopic Crystalline. Particles. 
‘Preuss: Akad. Wiss..Berlin, Ber, 15, pp. '227-228,, 1929. 

It is: observed. will fon, 
Reference,is made to the well-known process of Debye and 
Scherrer. formula for, characterising interference rings is considered, 


“494. Relative Masses of and Helium 
ELE. ‘Witmer. Nature, 124, pp. 180-181, Aug. 3, 1929. 
general physical’ reasons the. square root of mass is’ 
‘more fundamental than mass itself. Now the square root of the ratio 
of the masses of proton and electron equals: 43 to a very close’ approxi- 
‘mation. The point of interest about 43 is that it is ‘half ‘the sum 
‘of the squares of a well-known sequence in atomic structure, for 
2? 4.2% +.92.4.42 It is.in, fact half;the atomic number 
of the inert gas of highest atomic number, RRND Ee hs ‘anther 
relation emphasised | is the following: = (*) i where a 4s 
the ‘fine: structure ‘The values of. a derived. from 


495, Reflection ‘of Atoms ‘from ig. ‘Elle tt, H. F. 
Olson and H. A. Zahl. Phys, Rev. 34. bp, 493-501, Aug. 1, 1929." 

Beams of mercury, cadmium and arsenic incident upon clean Cleavage 
surfaces of rock salt give rise to specularly reflected beams. ‘Measurement 
shows that the velocity of the beam of cadmium atoms resected from 


rock salt may be’ represented by X=". ~ costa). 


-@ second if iticident upon it at the’ same angle at which reflection from 


the' first took place. If the angles are nearly equal’ there: is’ still some 


specular reflection: at the second crystal,” 


5 
ie 
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beam drops off with increasing difference of angles and the incident beam 
is Scattered at random. A beam of cadmium atoms issuing from:a, boiler 


at 440°C. and striking a rock-salt crystal at an angle of 45°.gives rise 


‘to a specular beam containing: about of the incident atoms... The 
intensity of the beams specularly reflected at 22-5° and 67-6° are. in the 
ratio 1: 1:38: These facts indicate that associated with motion: of 
‘translation of uncharged atoms and-molecules there is a wave phenomenon 
of the type postulated - 1967, (1928) 


496. Evaluation and Interpretation of Parachors.. s. A, Mum- 
ford and J. W. C, Phillips. Chem. Soc., J. pp. 2112-2133, Set. 1929. 
Systematic discrepancies in ‘the parachors of fatty acids [see Abstract 
1402 (1929)] disappear if the series chosen contain similarly linked com- 
pounds, e.g., all m-compounds. In this way. the parachor for: CHg, a 
becomes 40 instead of 39 (Sugden), and it becomes necessary in computing 
the parachors of. compounds to take into account not.only the atoms | 
present and the presence of single or double bonds, etc., but also the 
resence of branched-chain and of ring structures. The authors are 
thereby led to the conception of “‘ strain constants,” ‘positive or negative, 
provisional values for which are worked out by-a ré-examination‘of surface _ 
tension data for a great range of compounds. These “ strain constants ”’ 


are conceived‘ to arise from electrostatic influences between the atoms | 


and groups in a molecule, and depend therefore upon the relative dis- 
position of these atoms and groups. In treating compounds of elements 
of variable valency, ¢.g., S, N, P, the use of “‘ strain constants ”” may be 
avoided, though sometimes with discordant results, by assigning different 
parachors | to these elements according to the valency exhibited. . _Asso- 
ciated, e.g., amino- and hydroxy-, compounds may be brought into, line 
with non-associated compounds by assuming that the volume of a 

hydrogen atom is not the same when it is linked to carbon, to nitrogen : 
or to oxygen, an assumption justified by other phenomena; and the same 
may also be applied to the fused salts of alkali metals, formerly anomalous 
in their behaviour, _ LV. Cc. 


497. Direct of Distribution of Moleé- 
Rays. J. ‘B. Zeits. f. Physik, 57. 3-4. pp. 2424248, 
1929. 
According to Langmuir, every alkali atom striking a ‘glowing tungsten : 
wire splits off an electron and becomes a positive'ion.. When:such a wire 
is placed in the path of a molecular beam of alkali atoms, a stream. of 
positive ions proceeds from the wire whose number per second depends 
by the number of alkali atoms striking the wire. The, experimental 

udy of this method [see also Abstracts 2 102 and 2103 (1929)| has 
established that intensity measurements can easily be carried out with 
great accuracy. An example is included of measurements of the magnetic 
of potassium, A, H. Ho. 


498. Synthesis of Elements. G. I, Pokrowski. Zeits f. Physik, 
7-8. pp. 560-565, 1929. 
. In the previous parts [see Abstracts 2099 and 2949 (1929)] a mechanism 
of nuclear construction out of. protons is considered, in which it is 
_ assumied that in the course of this union energy is emitted when an 
electron approaches very closely. to a proton: Itis bere veoninee that the 
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same mechanism can explain the building up of nuclei out of a-particles. 
A formula is obtained for the resulting defect in mass, and this is calculated 
for a number. of elements which have even atomic numbers ‘and may 


be ‘built up of helium nuclei. The values agree well with those of Aston. 


H.N. A. 


ce 


499, for by Positive ‘Ray 


Analysis... K, T. Bainbridge. Phys, Rev. 34. 752-762, Sept. 1, 


Previous. ute discussed, The limiting capabilities: of 
weight determination, radioactive and physiological methods, and X-ray and 


ee spectrum analysis are estimated. The ionisation potential of eka-caesium 


is .calculated'.as 4-05 + 0-05 volts, and the principal series resonance 
lines as 8720 + 200 A., and 7600 + 200A, As the most sensitive means, 
a@ Mass. spectrograph (similar to Dempster’s) with tungsten filament 
heated to 1200° to 1300° K. in the vapour of the material to be tested 
as a source of positive ions was used, This failed to detect any eka- 
cesium in preparations from pollucite and lepidolite deemed certain to 
contain any there might be together with the other alkali metals. It is 


_ concluded that there could not be more thereof than 3-5 x 10-7 of the 


cesium present in the material from pollucite, or than 7-5 x 10-® in 
that from lepidolite. The vapour pressures of the alkali metals as 
determined by Langmuir and Kingdon [see Abstract 1182 (1925)] by 
means of the. positive ion current thermally produced by a tungsten 


filament in the vapour are shown to be accurate. The method i is now to 


be tried for the separation of isotopes. j CLAS. 


500. Dimensions of Diatomic Molecules. J. K. Syrkin. Zeits. 
f. phys. Chem. 5. Abt. B. 2. pp. 156-159, Sept., 1929. 

Diatomic homopolar molecules [see Abstract 282. (1929)] are Sone 
as rigid quadripoles whose moments may be calculated from the critical 
data.. Also the dimensions of the quadripoles have been calculated from 
the moments, and are in excellent agreement with the nuclear distances — 
afforded ‘by molecular spectra. 3 H. H. Ho. 


501. Structure of Diatomic Molecules. G. Herzberg. Zeits. jf, 


_ Physik, 57. 9-10. pp. 601-630, 1929. 


_ The paper deals principally with the ordering of molecular terms to — 
the terms of the separated atoms. In order to avoid certain divergencies 

between theory and experiment an extension of the Mulliken—Hund method 
of molecule building is advanced. It is assumed that in passing from the 
case of widely separated nuclei to the molecule, the molecular quantum 
numbers of every electron shall remain the same. In the transition it is 
only the ‘ energy order” of the different electron shells which varies, and 
from the way in which this ‘occurs conclusions as to the stability of mole- 
cular.terms can be drawn. In the new method the Heitler-London-Lewis 
conception of electron pair bonds can be retained in a generalised form. 


_The theoretical ideas are applied to a series of diatomic molecules for which 


experimental data are available; the dissociation process and the products 


dissociation are particularly discussed. _. 


502. Calculation of Electronic Affinity of Hydrogen. H. ‘Bethe. 
Zeits. f. Physik, 57. 11-12. pp. 815-821, 1929. 

- Previous work, including that of Pauling [see Abstract 1625 (1927)} 
and Brick [see Abstract 402 (1929)], is first the 
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electronic affinity of hydrogen is calculated by the Hylleraas method (see 
Abstract 2936 (1929)] and found 'to The electron distribu- 
tions of H~, He‘and Li* are compared by which ‘the of atomic 
radius from Lit'to He and then to' H~ is cleatly’shown. H. Ho. 


~ 503. Energy Functions of H, Molecules. O, W. Richardson 
and Davidsoni''’Roy: Soci) Proc. ¥25. pp.'23+50, 1929. 
Ifvis the distance between the nuclei of the hydtbgen atom in the: 
molecule, the force them is expressible as F = ky(r 
‘It is shown first that the reuneii Of hy, hy, kg, deduced from: vibrational and 
‘rotational spectral data respectively, are in’ good agreement. ‘Comparison 


of the values'of #,, and hs, deduced for the hydrogen molecules, 2’S, 


4, 


4 


0 


energy functions. for 2’S, 28S, 3B and are. as 
numerical expansions of the form U(£) = +a + b& + age 


where — 1) a and k, a, b, c, d, are numerical constants, In 
| the accompanying figure Uin volts is plotted against p= =. Bi the molecule 
235, and similar curves are given in the paper for the wheat cases mentioned. 


A number, of other important deductions relations in. 


Recombination of Ions and of atid in Gases. 
re ‘C. Marshall. Phys. Rev. 34. pp. 618-634, Aug. 15, 1929. 

‘A'study of the recombination of ions, and of ions and electrons, by a 
new direct method, using constant X-radiation and a rotating commutator 
shutter. This allows of large variation-of the time of: X+ray exposure 7’, 
the initial ion concentration my and the time of recombination 7. The 
coefficient of recombination a in, air was found to be a function.of ¢’ and ¢; 

itds high for values of quantities, and drops rapidly to a 


\ 
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constant value as increase; it is also.a funiction.of 

on the assumption that the ions are not initially: uniformly. distributed. 
The. results; support Thomson’s theory: that diffusiom plays the major 
réle in the initial sone of the rm of recombination. In argon a is 


not a true measure of ibis on of positive and negative, ions, 
but serves as an indication of the’ hegative on ‘formation through 
attachment of electrons to: impurities present. N, A. 


505. Effective Area and Molecular Stractare of the Teosterii 
Series, N N, — (CH), and O, — [(NH),] - 
2. 8. pp. 909-932; Sept, 15, 1929. 

With:the help of the magnetic. apparatus ‘Abstract 

34 (1928) and 1777 (1929)] the effective area curves: for acetylene and 
ethylene have been determined, From the upper limiting electron velocity 


used, ‘7V volts, down to $V volts, the curve for acetylene rises continuously 


and regularly, with maximum: between $ and 2V volts it has'a 
horizontal tendency, while between 2 and 1V Volts it shows * avery | 
sharp maximum. ‘The ethylene cutve exhibits a distinct maximum a 
about 3Vvolts; then a rapid’ fall to about ‘two-thirds’ of the maximum 
value at about 2V volts volts, and subsequently a rise to a sharp maximum, 
of approximately the same, value as the first, between 2 and. 1V volts... 

_,, Comparison of the curves for nitrogen. and acetylene ; shows well-marked 
and high initial maxima at the same velocity, and the one curve may, be 
easily conceived as having arisen from the other. With the exception of 
examined shows this characteristic maximum ‘of nitrogen so distinctly. 
The maximum of the nitrous, oxide curve is. most like that of ther new curves, 
but the similarity either at the maximum or elsewhere only approximates 
to that between nitrogen and acetylene. Similar relationships exist 


between the oxygen and ethylene curves. 


»2Discussion of Grimmi’s hydride displacement law in to' these 


cross-section curves leads to. the substaittial: agreement 


Roy. Soc., Proc, 125, pp. 222-230, Aug. 1, 1929... | 

_ The collision between an electron and an atom is. discussed. The: 
wave-function must. be antisymmetrical.in the co-ordinates of all the 


electrons present. If the magnetic moments of the. scattering atoms have 


been orientated by a Stern-Gerlach experiment, then the scattered beam 


of electrons will be ssi It is shown how. this POBHED.S could be 


detected... F Ss. 
507. Order Wave or the Electron. 


Ce Temple. Roy. Soc., Proc. 125. pp. 152-156, Aug. 1, 1929. 


The author has previously attempted to transform Dirac’s wave equa- 


tions into a tensorial form [see Abstract 1457 (1929)], but it appears that 


‘no system of tensorial equations exists (for a 4-vector wave function) 
which is equivalent to Dirac’s first-order equations. It is here shown that 
it is possible to construct a system of equations which is equivalent to 
Dirac’s second-order equations, and the..general: theory. of.a system of 
second-order equations satisfied by a :wave tensor of first rank, is .given. 


Vectorial notation is employed to facilitate with the 
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of electrodynamic theory. The general features of Dirac’s theory~are 
reproduced by employing the non-commutative properties of the operations 
p and D to introduce the spin corrections into the. ee 


equation. 


Quantum Theory of Vibrating Continua. Méglich. 
Ann. d. Physik, 2. 6. pp. 676-706, Aug. 26,1929. 

- Canonical transformations for continua of co-ordinates analogous to 
those ‘of classical point-mechanics are sought. With the aid of these 
transformations the existence of action- and angle-variations in a continuum > 
of co-ordinates is ascertained. In place of the action-variables are set 
matrices, whose values are integral multiples of Planck’s h. The total 
energy can then be expressed in terms of multiples of discrete energy- 
elements, hyvz, where the frequency vz has a certain range. In this there is | 


no point of zero energy. An expression is also found for the energy- 


density, which works in harmony with the expression for the total. energy, 
and passes over into the classical expression for the Bis Siar 3 
From this is derived Einstein’s radiation-variation formula, A.D 


Causality Law and Quantum Mechanics. Infeld. Zeits. 
f. Physik, 57. 5-6, pp. 411-415, 1929. 

- It is shown on the basis of an analysis of the i imapinary pt LER of 
Heisenberg and of Kellner [see Abstracts 38 (1928) and 2961 (1929)] that 
it is impossible to assign a physical meaning to the problem of distinguishing 
between causality and acausality in quantum mechanics. Using the 
concepts by means of which we build up the universe it is impossible to 
describe the instruments which would be required to carry out measure- 
ments on electrons and protons, and would correspond to the rigid measuring 
rods of macrophysics. Indirect measurements in the latter case are only 
justified by the fact that such measurements have been shown to give the 
same results as direct ones. A 


510. Relative Probabilities of the Setateattlion of K and L Elec- 
trons of Equal Ionisation Energy. G.L. Pearson. Nat. Acad. Sct., 


Proc. 15. pp. 658-664, Aug., 1929. 


The probability of ionisation may be dependent on the quantum 
numbers of the electron. It has already ‘been shown that since the values 
of V, the excitation voltage are practically identical for the three L_ 
sub-series of any element, and since in proceeding from L,, to L,, the 
azimuthal and radial quantum numbers remain fixed, while the inner 
quantum number changes from 1 to 2, it is possible to deduce the effect 
of change in the inner quantum number. A comparison of the K and 
L,, Series involves a change in the radial number only, and between K and 


L,, only the azimuthal number changes; for a single element, however, 


there is considerable difference between the values of Vp for the K and the 
L series. In the author’s experiments the target contained two elements, 


_ chosen so that Vy for the K series of one was nearly the same as V, for the 


L series of the other; pure lead selenide was chosen for this purpose. It 
has been shown that a difference in azimuthal quantum number has no 
appreciable effect; but a difference in radial quantum number has a great 
H.N. A. 


511. Noteworthy Discrete bigen: Values. J. v. Neumann and 


E. Wigner. Phys. Zeits. 30. pp. 466-467, Aug. 1, 1929. 


The wave equation for an electron in a 
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potential field V(r) is considered: . According ‘to prevailing views if the 
system has total energy E equal to 0, only a is to 
be expected. . It appears, however, that if Vir) = (2r-? — 9) —, then 


E=0 corresponds to a stationary motion. “With this potential ral the 
élassical motion would correspond to the electron swinging out to an 
infinite distance, which it would reach in a finite time after which classical 
- mechanics.makes no, further pronouncement. about. the. motion, ‘The 


» quantum mechanics appears to go further, and allows the electron to be 


reflected at the infinitely distant boundary, and so to set up a periodic 
motion. A further example is given of discrete eigen values where con- 
tinuous spectrum would be expected, and in this case a semi-classical | 
“explanation,” as given above, does notapply. The results indicate that 
caution must be exercised in concluding that discrete eigen values do not 
occur in certain physical problems, such as the Stark effect. W. $. S. 


B12. Behaviour of Eigen Values in Adiabatic Processes. J. v. 

Neumann and E. Wigner. Phys. Zeits: 30. pp: 467-470, Aug. 1, 1929. 
_ The problem discussed is the probability of two eigen values becoming : 
ual to‘each other in the continuous variation of one or more parameters 
the system (adiabatic variation). For an m-dimensional quantum 
mechanical system the question is: how many parameters must in general 
be. varied for two eigen values to come into coincidence; It is shown, 
that in general three real parameters must be suitably varied. The result 
obtained is applicable primarily to co-ordination questions, such as the 
co-ordination of eigen values, in weak and strong magnetic fields. Even. 
with perpendicularly disposed magnetic and electric fields (two parameters). 
crossing of eigen values need not be feared, but if a third parameter, the 
angle between the fields, be varied, then a coincidence of eigen values can 
be forced. Another is to London’s theory of reaction. 


“513. Material Waves and Material Rays. W. Alexandrow. 
Ann. d. Physik, 2-5. pp. 485-497, Aug. 15, 1929. 

_. The author deals with the analogy between the Poynting vector in 
electromagnetic theory andthe ‘‘ probability current’ introduced by 
Dirac in his wave mechanics theory of the electron. Just as Poynting’ s 
- vector represents the ray in classical optics and its absolute magnitude — 
divided by the energy density of the radiation equals the velocity of the 

- light,.so the field lines of the probability current represent the paths of the 
electrons (in the old sense, and only so far as the notion of path can be 
retained). The absolute magnitude of the probability current divided by 
the probability density gives the velocity of the particle, a result which 
follows from de Broglie’s relation between the material wave-length and 
the momentum of the electron. The parallelism between Dirac’s theory 
and the Weyl-Eddington field theory is also developed. In the latter the 
relation between light quant and wave is precisely the same as that 
_ between electron and wave in Dirac’s theory, The cosmic length (radius 
of the world) plays the same seh in Weyl’s field theory as does the atomistic. 


Compton wave-length (y= in Dirac’ s theory. - The dualisms, de 


Broglie. wave-electron and (light wave)—(light quant) are » discussed from 
several aspects. [See also next Abstract.) S. 
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514, Momentum of Light Quant. W. Ann. 
d. Physik, 2-6. pp. 646-648, Aug. 26; 1929... 

In a previous paper [see preceding Abstract], the discussed 
thé flow of energy in the radiation field compared with the probability 
flow of Dirac’s quantum equations, in the present note the flow velocity 
of the wave momentum is considered from he same sidieilidis [See also 


and ‘a-Particles in Rutherford’s 
According to the Extended Wave Mechanics. Ww. 
Alexandrow. Zeits. f. Physik, 56. 11-12. pp. 830-837, 1929. 


The field lines of the “‘ probability current” of wave mechanics are _ 


determined for the case of a plane material wave with positive charge, 
scattered by the central field of an atomic nucleus. © The field lines are 
shown to be the hyperbolic trajectories of the a-particles as worked out 
classically. The wave mechanics notion of particle velocity (or flow - 
velogity = ratio. of the probability current to, the probability , density) is 
extended to include the concept of particle acceleration. It is then shown 
_ that the flow lines of the positive material wave, in the above example, give 
the correct acceleration for the Coulomb law of repulsion between a-particle © 
and atom centre. [See also the two preceding Abstracts.) W. 5. S. 


516. Wave Velocity and Velocity of Flow (Corpuscular Velocity) 
of a Wave: Ww. Alexandrow. Zeits. ‘Physth, 57. 5-6. PP. ‘8809886, 

A suggested explanation of the contraction’ between the ideas “‘ wave” 
and “ corpuscle in the theories of matter and of light. Reviews the 
résults of previous articles. In the case of a wave of the kind treated by 
‘Dirac, or by Weyl and Eddington, three velocities must be distinguished, 
the de Broglie phase velocity, which is greater than the velocity of light, 
and has no real physical meaning, the observable velocity of flow (corpus- _ 
cular velocity), which is lower than that of light, and, finally, the wave 
velocity, which is identical with ¢ the velocity of light. This is the upper 
limit, which is unattainable, of the velocity of flow. The velocity of flow 
of light quanta is very near to ¢. Deals with the mass of light quanta. 
In the case of waves of matter. itis stated that the corpuscle can be observed 
because what is spoken of as corpuscular velocity is the velocity of flow 
of the wave. The flow of the wave is the only thing that can be observed; 
there i is really nothing that can be localised. _ a ed 


517. Material Waves and Refraction of Light Quants. H. Bauer. 
Phys: Zeits. 30. pp. 597-603, Sept. 15, 1929. 

In the author’s previous analysis [see Abstract 2111 (1929)] the refrac- 
tion of light quants was obtained by setting the rest mass equai to zero 
in a general expression applicable to.all wave packets. The dispersion 
formula obtained was not in agreement with experimental optics. It is 
now assumed that in passing from a vacuum to a medium, ‘every particle 
is subjected to the action of forces due to the atomic fields in the medium, 
these forces acting on the mass of the particle. If the particle possesses 
electric charge there is in addition the electrostatic force. For a light 
quant, however, only the first-mentioned forces are involved. _ Using this 
conception,.a dispersion formula is derived which can, it is shown, be 
fitted on to optical dispersion aata for actual substances, assuming a 
suitable potential for the ‘‘ 
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frequency of the wave packet (or particle)... When the wave packet is an 
electron or proton the ‘‘ mass-proportional ”’ forces are shown to: be negli- 
gible. with the electrostatic forces. _W.S. 5S. 


518. of Mechanical Processes Lattice. 
F, Pollaczek. Ann, d. Physth, 2.8. pp. 991-1011, Sept. 15, 1929. 

Calls attention to Schrédinger’s work on the behaviour of an. infinite 
linear point lattice in connection with calculations.on the specific heat. of 
solid. bodies, and. shows. that the alterations in position. of the. points of 
such a lattice will in general (neglecting the propagation of the wave fronts) 
only differ a little from the analogous processes in a continuum, the order 
of magnitude of the difference can be given exactly with relation to the 
number x of mass points per unit of length of the approximated continuum, 
if assumptions are made as to the “ constancy ”’ of the initial values of | 
the positions of the mass points and their velocities. It appears that these 
processes will still take place in the lattice as they do in the continuum if 
the initial values only alter to a marked degree along lengths which are — 
large compared with nt times the molecular distance. On the other hand, 
leaving out of consideration reflexions at the lattice ends, there is no 
similarity between the velocities of the lattice points and the velocities — 
at the corresponding positions: in the related linear continuum. An 
analogy is found with the processes to be observed in artificial cables in — 
which Pupin coils are distributed along the cable. The fronts of the 
current waves May be represented by a ‘carve similar to that calculated 


- §19. Calculation of Matrices for the Hydrogen A Atom, Ww. Gordon, 
wad d. Physik, 2. 8. pp. 1031-1056, Sept. 15, 1929. 

A detailed mathematical derivation is given of the matrix domiponents 
for the coordinates , y, z, for the hydrogen atom, when separation into 
polar and parabolic coordinates (Zeeman and Stark effects) has been effected. 
The continuous spectrum is included. 


520. Effect of Retardation on the Interaction of Two Etocwroass. 
G. Breit. Phys. Rev. 34: pp. 553-573, Aug. 15, 1929. 

- Dirae’s equation for a single electron makes it possible to derive the 
electronic spin, and assign values to its angular momentum and magnetic 
moment. Darwin has shown how the equation can be used in spectro- 
scopic problems, giving an approximation to within terms in (vj/c)?. The | 
author has obtained a similar equation for two electrons, with similar 
approximation for the energy; it is reduced to a form which can be inter- 
preted in terms of electronic spins. It is shown that the result is different _ 
when the effect of retardation of the two electrons is considered, and when 
this effect is neglected; and that the difference is such as to affect the fine 
structure of orthohelium. The modification is appreciable only for spectra 
of elements with low atomic numbers. It is premature to claim experi- — 
mental agreement with the ‘helium fine structure before the proper func- 
_ tions of the 2°P state are worked out, and the perturbation calculation is 
made with them in such a way as to be sure about the accuracy of the 
result. H.N. A. 


521. Derivation of the Dirac-Whittaker Wave Equations from 
the Equations of Einstein’s Unified Field Theory. R. Zaycoff. 
f. Physth, 56. 11-12. pp. 862-864, 1929. 

_. The author shows that the Dirac-Whittaker form of quantum means 
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conforms swith the requirements of Einstein's unified field {See 
_ Abstract 3257 (1929).) 


522. Derivation of the ‘Dispersion on “Theor of the 
Electron. Nikolsky.  Zeits. f. Physik; 56. 9-10. pp. "700-712, 1929. 
‘The perturbation method used by Schrédinger i is applied to’ the case of 
an electron moving in accordance with Dirac’s quantum mechanics 
equations, when a plane polarised’ light-wave is incident on the system. 
The dispersion formula deduced in this way has the same form as Schrédin- 
ger’s, a modified meaning being attached to the matrix elements. The 
latter coincide with Schrédinger’s, however, if the wave-length of the 
incident light is large compared with the atom size, or if for the unperturbed 
system the wave gives: an adequate approximation. 

WwW. Ss. Ss. 


‘Pores: of Dirac’s “Theory. of. the Electron. 
V. Fock. Zeits. f. Physik, 57. 3-4. pp. 261-277, 1929. ; 

Using the notion of parallel displacement of demi-vectors 
3492 (1929)], Dirac’s equations are transposed into a generally invariant 
form. The energy tensor is derived, and the macroscopic as well as the 
quantum mechanical equations of motion are developed. A geometrical 
explanation is found for the occurrence in the wave equation of the expres- 


sions (6; _ <i). It is also shown that the electromagnetic potentials d 


have an independent place in the geometrical scheme of the universe, and 


are not functions of the Ricci coefficients as. in the new theory of, Einstein. 
In an Addendum the relation of the present remain to that. of Weyl 
[see Abstract 2689 (1929)] is discussed. 


524. Relations of Dirac Equation in Tensor Analysis. ,. 

Lanczos, Zeits. f. Physik, 57. 7-8. pp. 447-473, 1929. 
~ Deals with Dirac’s equation for the electron by means of quaternions, 
making use of a new formalism which seems: to, be suitable in some con- 
siderable degree for this problem. A definite path opens to a covariant 
formulation of the equations, by means of ordinary tensor calculations, by 
assuming a ‘‘ doubling’ of the Dirac equation. The resulting system can 
be resolved into two parts: the first corresponds to the coupling of an 
antisymmetrical tensor with a vector of the same structure, such as exists 
in the Maxwell equations as the relation between electromagnetic field 
intensity and current vector; the second part gives a ‘‘ back coupling ”’ in 
the form of a reaction of the current vector on the field intensity of the 
same structure, such as is known in the electromagnetic field as the connec- 
tion between vector and field next Abstract. ]} 
A. 


"525, Formulation of Dirac’ ‘Equation. Lanczos. 
f. Physik, 57, 7-8. pp, 474-483, 1929. | 
Continuing the author’s previous paper [see preceding Abstract] the 
method there used is extended to the case where there is an external 
electrical field, and the covariant formulation is again applied. The 
system ¢ of equations obtained is unsatisfactory in several points, which are 
discussed, and contains elements’ which ‘cannot be explained: ’ Still’ it 
seems possible that the method employed is not altogether a ‘wrong one, 
and it may lead to a development of Dirac’s Theofy which, when developed 
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by tensor analysis, will give a system of —. —_ more inner 
than those now developed. | A. 


Conservation Law in Representation of Dirac’s Equation 
in. Terms of the Field;, C./Lanczos. . 8% ‘Pp 
493, 1929. 

Refers. to. two previous. papers [see. the. two aad 

davies that in.the new theory no vector corresponds to Dirac's current 
vector, but that a tensor corresponds.to it, the tensional energy. tensor:. To 
Dirac’s conservation Jaw corresponds the law of. conservation of impulse 
and energy. The tensional energy tensor can be resolved into two parts: 
one electromagnetic, which has the same structure as the tensional energy 
tensor of Maxwell’s theory; and the other mechanical, which follows the 
laws of hydrodynamics, .The organic connection existing here between. 
these two tensors removes the known contradictions hee «om navy attached 
to the dynamics of the electron theory. N. A, 


527. Lorentz Invariance of Dirac’s. Electron: a in Vector 
| E. Madelung. Zeits. f. Physik, 57. 9-10. pp: 573-574, 1929. 
. Itis shown by direct substitution that the equations laid down by the 
author [see Abstract 2544 (1929)], giving Dirac’s theory of the electron in 
vector form, are invariant a of space and 


528. Most Recent Formulation of. Finstein’s. Unified ‘Field 
‘Theory. Zaycoff. Zeits. f. Physik, 56. 9-10. pp. 717-726, 1929. 
-. In continuation of previous work [see Abstracts 2118 and 2969 (1929)] 
the author extends and completes the derivation of the equations of the 

- unified field theory on the basis of the Hamiltonian principle. Objections 
to the: principles of are answered. 


3 529. Properties of a Unitary Physical Theory. Part I. By L. 
Whyte. Zeits. f Physik, 56. 11-12. pp. 809-817, 1929. 
The author is concerned with those general properties which a ‘dieaiyy 
physical theory, i.e., one representing gravitation, electromagnetism and 
quantum effects as aspects of a universal structure type, must possess 
whatever form the theory may take. In the present Part I the occurrence 
of a universal constant of the dimensions of a length is dealt with. New- 
ton’s and Maxwell’s theories involve no such constant. It is shown that 
a unitary theory must contain a universal constant of dimensions L’. 
The six universal constants, c, g, M, m, e, h, yield four independent lengths, 
between which in a unitary theory three relations must subsist. One of 


the latter is = = == a non-dimensional constant = a. Eddington’s theory 


(see Abstract 1613 (1929)] leads to a = = 136, ‘the number of terms in an 
of sixteen rows and columns. _ 5. 


530. Riemannian Spaces with Constant Coefficients of Rotation. 
G. Vranceanu. Comptes Rendus, 189. pp. 386-389, Sept, 2, 1929... 
_ Itis shown that the necessary and sufficient condition that in a Rieman- 
- niam space, V,, it may be possible to select a system of » orthogonal 
congruences having constant Ricci coefficients of rotation is that the space 
is. characterised by a ‘singly: transitive group of isometric 
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_ METEOROLOGY, GEOPHYSICS AND, ASTROPHYSICS... 


‘Weather and Wireless. R.'A.'W. Watt.’ Roy. ‘Meteorolog: 
Soc., J. 58. pp. 273-302, July, 1929. 

‘This paper is an account of the Symons Memorial Lecture of the Royal 
Meteorological Society atid is a useful summary of the préserit state of 
knowledge as to the origin, range and form of atmospherics ‘and their 
relation to meteorological phenomena. Reference is also made to. the 
relation between meteorological phenomena’ and the various phenomena — 
of the propagation of wireless waves. The possible use of facsimile radio 
_ transmission for sending weather charts to airships and other aircraft is 
mentioned, and actual demonstrations were given at the lecture. “fF. s. 5: 


“532. Cloud Height according to Direction. of Motion. de F. 
Piippo. Monthly Weather Rev..57. pp. 154-155, April, 1929. 
+. The average altitude of the cloud base above the surface is set dut for 

- summer and winter at Madison, Washington and Blue Hill for stratus, 
strato-cumulus, cumulus, alto-stratus and alto-cumulus, according to - 
their direction of motion, N, E,S or W. Convective Cu and A.Cu occur 
at a fairly common height for all three places, but stratiform clouds are 
found to occur at different elevations fér the three stations. R. So Re 


Structure of Wind. W.. Schmidt. Wiss: 
138. 2a. 3-4: pp. 85-116, 1929... 

new’ apparatus for measuring wand is By its 
means simultaneous observations on a series of closely adjacent points 
can be taken, and by employing kinemaphotography these can be repeated 
at determined intervals. In this way the fine structure of the windstream — 
can be determined. Observations at a number of differing localities are 
recorded, showing the effects of the ground 1 relief, sea surface, open grass 
land, etc. The law of velocity-changes, according to the experiments, 
has a much larger exponent than that usually given in the accepted 


Barometric Beale: A. Bhert.: Zeits. f. Insiru- 
49. pp. 407-414, Aug., 1929. From the Reichsanstalt. 
The relationship between the air pressure and the height of the station 
at which the observation is: made depends upon various physical and 
meteorological factors: Humidity of the atmosphere, temperature of the 
earth at sea-level and diminution of temperature with height all play 
prominent parts. Since these influences can be directly assessed a great — 
number of numerical relationships can be found between the pressure 
measured in mm. of Hg and the height above sea-level. (measured in 
metres), thus giving rise to the barometric height formula or height scale. 
The accuracy of such measurement, and the units of expression of 
height and the theory of the scheme of measurement are discussed. 
The paper also ‘tecords the regulations arising therefrom issued by the 
Reichanstalt with all calibrated and 


‘535. Nocturnal Illumination of the Upper over 

Gottingen. L, A. Sommer. Zeits. f. Physik, 57..9-10. pp. 582-600, 1929. 
. Employing a spectrograph constructed specially for SREREAAION of 
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ithe hight sky of extrenie intensities upper’ atmospheric 


above Géttingen, hitherto unknown’ bands were photographed ‘and 


measured, in known auroral line ( A557T- 350) extremely the two 
lines discovered by Lord Ra Ra digh and Slipher ate 

feeble intensity comp the auroral’ life, but are’ still 
hisable, and have Spach structure showing good agreement. Most of 
‘the new ‘wave-lengths are’ “determined, “Besides the well-known bands 
‘found in ‘the laboratory and’ by. auroral observations, fhe second positive 
‘and ‘first negativé ‘groups of the nitrogen molecule occur, Further bands 
‘and lines occur, as fn’ the aurora, which cannot, ‘at present, be classified. 

‘By these observations, ‘Lor ’ Rayleigh’s assumptions that the auroral and 
“hight sky” uminations are. two distinctly different ‘phenomena 
‘lose an important Stippott.. {See Abstract 483 (1929).] 


536: Height of Ozone in the Upper w. P. 
and G.M.B. Dobson. Roy. Soc., Proc. 125, Afienae lp Sept. 2, 1929. 
‘determination ‘of ‘the constant Of ‘the “spectrograp h 
shows that previous. results see Abstract 73 (1929))" gave heights Sst 
“18°km! ‘too low, and’ e average height should be’ about 50°km. 

Observations: for a’ er period of ‘six months, coupled ‘with those pre- | 
viously’ made, give some indications that the height is greatest in spring, 
and is not on, the av e lower when is mM ozone. esent than 
when there is little, but if is ae 


Gerlands' Beitr. #.Geophys. 23. 2. pp. 144-166, 1929. 


'The paper forms a preliminary statement. Two methods measure- 
‘ment’ are described ‘to obtain the number and mobility ‘of the ‘heavy 
‘Langevin ions in thé “atmosphere: In both methods the air is drawn 


through’ électrie field and ‘there “discharged. "The 


results of a four months” test in'a largé town are investigated statistically 
‘and "the dependence of ‘these ‘figures on various meteorological ‘factors 
‘obtained:' The ‘number’ of ions found agrees well with former ‘results. 
The ratio N/n of large ions is and thé ratio Nj/N of Aitken 
nuclei to heavy ions is 6-7, thus about 15 % of the condensation nuclei 
are charged. An inverse relation exists between small and large ions in 
‘that an increase Of Orie “involves a decrease’ of the other. An’ important 
decrease in the number of heavy ions is established from Fébruary to 
May; showing ‘an’ aniiual’ change similar to that for potential gradient. 
‘The number of heavy ions decreases with improved visibility and decreased 
relative humidity, and a parallelism exists with potential gradient changes. 


‘Relations are also established between ionic content and (1) the wind 


Beitr. Geophys. 23..3. pp. 269-291, 1929. . 

- After some preliminary remarks on the movement of the ‘pole it is 
shown in some examples*that there is a close connection ‘between. the 
anomalies of temperature and of atmospheric -pressure of mean values -in 
winter and summer ‘months of many years; and the respective positions 


of the momentary’ pole. 
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consequence of a change in the rotation-axis of the earth, 
ine paper [see Abstract 3281 (1929)j. 


"839. “Atmospheric Gravitation Waves. Exner. Ak 
Wiss, Wien, Ber. 138. 2a. 3-4. pp. 223-244, 1929, 
| Atmospheric pressure changes have hitherto. been mainly considered 
ak the standpoint, of temperature variation. Changes in the height of 
_ the atmosphere as the effects of gravitation waves must theoretically 

have their place. “ Equations are worked out giving the effects of atmo- 
spheric waves of this type using various assumptions. It is shown that 
the theory explains well the W-E drift of. alternating areas of high and 
‘Tow pressure in mid-Europe. Formule for, the velocities of. these waves 
‘are derived. Waves are considered in two dimensions, The effect of 
a third dimension, and that due to earth SEM are problems left 
for further consideration: ot erent? 36 Wea. R. 


540. Orientation of the Earth’ Equatorial Ellipse. Mineo. 
Rendus, 189, pp. 481-482, Sepi..30, 1929... 
__ By using exact formule for the potential due. to an ‘ellipsoid, it is 
shown that, Bossolasco’s thesia is 2123 (1929).) 


«541, Torsion in the of Figure of 
the Earth. ‘D.C. Barton. Am. J. Sci. 18. pp. 149-154, Aug., 1929. 
A non-mathematical account of the observations obtainable directly 
from .the Eétvés. balance, and of the information deducible therefrom 
regarding gravity variations and, hence, of unsymmetrical distribution of | 
mass. The special value of the torsion balance is as a supplement to 
- pendulum observations, which in general are carried out at stations 
rather far apart. Torsion-balance observations are readily carried out at 
short intervals between such stations, and are of at least equal accuracy 
with pendulum observations. Such have already. disclosed. numerous 
gravity anomalies, (examples given) of considerable magnitude in the 
south-west. United States, where the balance has been much used in oil 
The more extensive use balance in this way is 


542. Astronomical Methods of the Figure of the 
Earth. W. D. Lambert. Am. J. Sci. 18, pp. 156-163, Aug., 1929... 

_.. These methods are fundamentally mechanical rather than geometrical, 
and determine the mean flattening of the earth alone, giving no clue to 
its linear dimensions nor to its local irregularities. Probably the most 
accurate is that based on the precession of the equinoxes, for the results 
are in. excellent. agreement with the best results from triangulation and 
from gravity determinations. Studies of lunar parallax and of variation 
of latitude can be made to give us more than the mean flattening, and 
because the method is so different from that of more direct methods; these 
deserve further trial, both ‘from the geodetic pant of view, and ‘also 
because of the incidental to astronomy. 


543. The Alps and Isostasy. R, Schwinner, Gerlands Beitr. ig. 
Geophys, 23. 1. pp. 35-92, 1929. 
An old mountain system, trending north-south, i is on 
grounds, to lie beneath the Calcareous Alps, 


ay 
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nection _ between .the, Bohemian .mass, and,the,Central,Alps; Gravity 
determinations are strikingly anomalous and require considerable modi- 
ification of the accepted, theory of isostasy if they are to, be: explained. 
It would appear on all grounds as if the disturbances are caused-by inflow 
of heavy material upwards into fissures disposed according to the structure 
ofithe old range. Earthquakes,in this,region are paradoxical in. their 
extent, and these fissures of heavy. material may. act as ‘‘ conducting 


stituent Minerals. L. H. Adams and E. 
Sei:,.Proc. 15; pp.. 713-124, Sept, 1929) 


bility. at pressures. from. 2000 to 12,000. megabaryes pperesinately; atmo- 
spheres) has been determined for labradorite (1-44, 0-1), jadeite. (0:75,.0), 
grossularite (0-6, 0) and almandite (0-57, 0). [The figures in brackets 

are the values of b x.10® and ¢ x 10 in the equation — — AVIV =a 
+-b(P — 2000) — c(P — 2000)2.] The compressibility, B = — dVI[V dP 
(x 10°) of four varieties of diabase. (anglicé dolerite) similarly determined, 
varies, from 1-23 to 1-7 at 2000 mb., and from 1-07 to 1-3 at 10,000 mb., 

approximating | more and more ‘Closely to the figure calculated from their 
constituents as/pressure increases, These results give a. maximum velocity 
' for longitudinal ‘elastic waves at a depth of 50 km. in average basalt of 
7:3 km./sec. compared with 7:9 observed, and indicate the probability 
of eclogites (for which B x 10% is to be 0°73 — 0- or perido- 
tites predominating at,such depths. . . 


545. Use of Electricity for ‘the 
Haack. Gerlands Beitr. 2. Geophys. 23. 2. pp. 99-143, 1929. 

“The paper contains a géneral review of the various electrical inisétiodts 
| émployed in the investigation of the soil. The methods described include 
those in which (1) d.c. ‘and (2) a.c. are used. In the former the methods 
employing natural earth currents and those artificially introduced are 
included and also resistance methods. For*the latter equipotential lines, 
electromagnetic, .phase-displacement and electrodynamic methods. are 
considered... Lastly, general conclusions are drawn regarding the geological 
of view the in the general application of the methods. 


Method for of Ground Vibra- 
tions. P, Liechti. Gerlands Beitr. z. Geophys. 23. 2. pp. 213-228, 1929. 

'The essential part of the apparatus consists of a condenser in which 
‘the’ capacity is varied by earth vibrations, which set up oscillations on a 
Mercury sutface supported beneath a metal plate. The condenser circuit 
. is coupled inductively to a ‘high-frequency tube transmitter. By working 
‘On the straight-line part of the resonance curve, the capacity changes are 
practically proportional to those of the anode current. These are registered 
photographically by an aperiodic, damped, short-period mirror galvano- 
meter. .Diagrams show the superposition of the ground vibrations on 
those. of. the Hg surface acting as a free membrane, The apparatus is 
simple in construction and use, may be easily transported, and its high 
be. increased of low-frequency amplification. 


x 


Electrodynamic Measurement of Glacier- ‘Stern. 
Gerlands Beitr: Geophys: 23.8. pp. 298-333, 1929/5" 


The ‘relations are developed between ‘the capacity of 


electricity and the depth of'a stratum sufficiently differing from ‘its sur- 
roundings in its conductivity or ‘its dielectric’ constant!’ "A method 
is described by which the thickness 6f the stratum can be determined: ‘The 
ice and the glacier-bottom meet the requisite conditions fot the measure- 
ment of the thickness of the iee. “Methods and results of practical work 
in the ne are given. It appears probable that the same method ‘can 
be to of the thickness of Con- 
548. Theory Wind- Drives J. ‘Fjeldstad. 
Gerlands Beitr. z. Geophys. 23. 3: pp.'237-247, 1929.0 
The case of a stationary wind-driven’ ocean’ current’ is considered. 
The coefficient of eddy is calculated: the 


¢. the latitude, V the velocity, and y the direction of the current, 2 denotes | 
the distance from the bottom, The computed values of » may approxi- 


mately be represented by the formula ten. With’ -this 


value of y the equations. of. are- integrated and the, 
current is found to. correspond closely to the observed. .. . AUTHOR. 


549. Vibration of Earth’s Axis as Result of Saute a R. 
Kolisko. Amn. d. Physik, 2. 4, pp. 427-428, July 26,1929... - 
The author established the equation (Ifa — 1A) = * — where. y 
is the number of days for a solar sunspot ‘semi-period, @ the. period of 
rotation. of the sun around its axis, A, the sidereal year in days, x the 
number of whole solar. rotations around its own axis and ¢ five sidereal 
years. This leads to an mean. horizontal, of the of 0:25108 


"550. Néw Method ot Details of the Surface. 
Lobo. Comptes Rendus, 189. pp. 277-278, Aug. 6, 1929. 
_ At the University Observatory of Coimbra, the’ solar’ spots, faculie, 
and absorption markings are shown in one general view of the sun’s disc, 
which will be prepared and published for every, day on which spectro- 
heliograms are available at Coimbra, Meudon or elsewhere. The visible 
hemisphere of the sun is represented as a plane by a new method of, pro- 
jection, by means of which all these phenomena can be drawn from 

photographs in their correct relative positions and sizes. _ As an illustration 
of the method, a drawing of January 17, 1929 (on which the prominences 
at the limb are also inserted) is reproduced. It is hoped that these 
composite drawings, with their fables, useful to all 


who are engaged in solar research, _M, A. E. 


§51. Comparison ‘of the of ‘Rays 
with the Spectrum of Lower Aurora in the Earth’s ‘Geaaow. 
Cc. Stérmer. Nature, 124. pp. 263-264, Aug. 17,1929. 
Briefly describes experimental results’ which agree with’ the’ 
previous observations that the green auroral which 
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strong’ for’ thé aurora inthe! ‘shadow; ts ‘Very fainter Yor the 
and3914; «'These high sunlit aurora rays: ate bine and violet in colour, 
and ‘consequeritly this observation’ is in dccordante with "this colotation. — 
Helium: and hydrogen lines: do not*appear, as far as could ‘be ascertained 
with thé apparatus available, in the spectrum of thésé high rays. “R!C. F: 


Possibility: of Obser'vinig Spectrum ‘the 
Calcium ‘Substratuin: 'the Galaxy): ‘Ohman. Nature, 124. 
__ By-an approximate calculation it-is ere polity 
of detecting ion, dines f calcium in, light of 
the night sky.” ’ ibility y that ‘the doublet 
lo — 18{A7293- A7325-91} may be be although,, as it in 
the red, its photographing might prove difficult. Se 


‘Washington Moon Observations) 1894-1922, R. Morgan. 
Astron. J. 39..No. 185-138, Aug: 3, 1929) 

«The 2000: lunar: observations’ have’ basis: 
are compdred with tabular places approxiniating’ those Piven by 
Brown's new tables; and the ‘residuals ‘in longitude and latitude (still im 
manuscript): are analysed. The author’ gives’ the particulars’ of the 
instrument'used: ‘and? the’ methods ‘of observing.’ “observations have 
been referred to Newcomb‘s systemtfor equator equinox?!’ he’ gives 
the<\observed' corrections to the tabular! semi-diaméter for the periods, 
1894£1903,/1903-1913, 1913-1922, andthe cortections"to the Newcomb 
Hansen tabular Places i in the American E ris as to (a) mean longitude, 
(b) true’ longitude,’ (@ “latitude, fe, per 
The results 'for each ‘year a¥e in a table, in whose last. two 
_ columns are given comparisons with Brown ’s new tables which have been 

used in the’ Eplener ‘Since 1923. “The 1 longitude residuals have been 
tabulated’ by montis ahd examined for termis of 7, 12, 13 and 14 luna- 

13 Still smialler. A 


‘B54, of ‘Light Planet: Mercury. Be ‘Lyot, 
Comptes ‘Réndus, 189.. pp. 425~426, Sept. 16,1929. 

The author has shown preyiously [see Abstract, 2220, (1924)) that the 
proportion hight of ‘Mercury measured at night when near his. 
greatest elongation passes through a series of values very close to those 
found for the moon at similar phases, but these values were then limited 
tothe’ angle ‘of Vision (angular distance of the earth and moon as seen 
from Mefcury) between 60° and 130°; angles less than 60° were unsatis- 
factory, as of necessity made in daylight. Observations made on Mercury 
on the Pic du Midi with ‘the aperture of '28'¢ cm. ‘stopped down to 18 cm. 
ibe é permitted ‘the planet : 0 be seen in a very dark field, and some were 
-obtiinéd ‘August: 3, 6 and 7, 1929, which gave ‘planes. of polarisation 

perpendicular to that passing through the sun, “with proportions of light 
polariséd;’ on 3rd with angle 12° 15’ of N.S, thousandth; on 6th, with 
20° 5” of 5-9; and on 7th with 22° 25” of 1- 7. The measures of the moon 
at’ the same ‘angles ‘with the polarisation ‘to the sun’s 
gave proportions of polarised light as 11-9, 5-2 and 1-6 thousandths, the 
- diffeterice between the values for the two bodies being less than the errors 
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General Absorption of Light in Space. ten Bruggeneate. | 
Zetts. Physik, 57. 9-10. pp. 631-637,.1929. 
.,It.is shown that in the observation of distant stars there i is a general 
absorption of light in space, dependent solely upon the distamce from the 


Coma-Virgo Galaxies. Part IV. Second: Note on Form 
and Concentration. Shapley. and Adelaide Ames. ras 
Obs., Bull. No. 868. pp. 3-9, June 1, 1929. eee Fs : ; 

[See Abstracts 2426.and 2427 (1929).}.. 


Study of Group of Eight Cepheids, “Arch. des 
Sciences, 11. pp. 197-211, July—Aug., 1929, 

The eight Cepheids are SU Cassiopeiae, T ‘Vulpeculae, Sagittarii, 
_ X Sagittarii, S Sagittae, Y Ophiuchi, X Cygni and 7 Aquilae. The author 
had. found {see Abstract’ 1475 (1929)]. that in the case of giant stars 
(Cepheids) the expressions hold good: 0:8191 = log R +0: 2M, + 0-819a 

— 0:28; .T = 7200(1 — a)~1 where. the parameters a and) have 
: values dependent on spectral type. .For the eight stars numerical data are 

given of mass (wz), period, Mv, mean Mv, R, mean R, and mean I; also:the 

mean spectral type and the range of spectral types, Ten. diagrams are 
given, of which the most important are; mean. curves which give (d), Ry» 
if I» is, known; (5), if. is, known; (c) Im as a function of the 

period;.and curves of type F, give TEs) if Tw is known; (¢ or 

Ry) as a function of D: M. 


858. ‘Empirical ip Giving of. Formation of 
Rings in Nebular Hypothesis. _A., Auric. 
Rendus, 189. pp. 455-456, Sept. 23, 1929. 

The author suggests = 764)" as a simple formula for a ‘geo: 

metrical progression in space, giving the distances d for formation of rings. 
and framing suitably the eight known planets and the asteroidal zone, 
where y is the sun’s ‘radius, 0:00465 U.A. and » is the order of the 
ring. He tabulates these and finds that they give seven rings interior 
to Mercury. This. formula: is very similar to d= 7(1+722)", 

suis in 1880, and is indeed a readjustment of it. ANS.Ds Mo 


559. ‘Multiplet Intensities in the Flash Spectrum, W. H. McCrea, 
52. pp. 267-274, Sept., 1929. 

The recent work of Unsdld on the forms of solar spectral lines [see 
Absttacts 1200 (1928) and 2696 (1929)] has thrown much new light on the. 
way in which the reversing layer and the chromosphere combine in the: 
building up of these lines, It is here shown, that this leads to an under- 
standing of some observational results on the intensities of lines in multi- 
plets in the flash spectrum. ‘The relative intensities in doublets in emission. 
at sufficient heights in the chromosphere, and in prominences, should 
theoretically obey the simpler multiplet rules; and it is found by observa-. 
tion that, considering all the circumstances involved, the rules are sur-. 
prisingly closely obeyed. It is also found that it is possible to predict 
_ the relative intensities in emission of the H-K doublet and the X triplet. 
of The with observation appears. to be very 
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560. Transmission . Radiation Ka 
Gerlands Beitr. 2. pp WT-212, 
‘The author first defines’ radiation filters, and Katy a 
of those filters at present ‘in use, considering their method of manufacttre 
and mode of’use:. Filters for meteorological ‘use have certain conditions 
to fulfil; and the requirements of sucha filter are enumerated. Definitions 
of the'terths reflection, absorption’ and transmission power, and absorption 
and transmission _ coefficients are n given, whilst an experimental 
method is developed, using the Bouguer- ibert formula, whereby. it is 
possible to ascertain the transmission, reflection power a transmission 
coefficient of a filter. _The apparatus necessary is fully described, whilst 
the method of obtaining fieasurements and the evaluation of results are 
also considéred’ in detail. Finally, the results of an ‘examination. of a 
number of filters are given, and the possibility of. using. these filters for 
meteorological measurements is discussed. It is found that Schott’ 8 ted 
filter F4512 shows only a small increase of the percentage transmission 
with the breadth of the atmosphere passed through by the sun’s rays, 
whilst for the other filters examined’ the transmission varies a es 
with the altitude of the suni. to 


561. Relation between Density and 
Glasses, with Application’ to Determination of Imitation. Gem. 
Stones. Bannister.” Min. Mag. 22. pp. 136-154, Sept, 

“The relation ‘between refractive index and specific volume for glasses 
being approximately additive, that ‘between the former (n) and, density (d). 
is approximately lineat for a series of glasses of the same family. But th the. 

lines for the various families of glasses in many cases converge at too small 
an angle to allow of certain identification by-means of a simple refractive 
index-density diagram. When, however, the value of (n — N)/(d — D), 
where N and D are the refractive index and density of the “‘ parent sub- 
stance,” is plotted against m, the various families of glasses are found. to 
separate out satisfactorily. For artificial gem’ glasses silica glass: 
(N= 1-46, D = 2°21) is ‘most ‘suitable as parent substance,” and a 
(n'— 1-46)f(d@ — 2*21)'+ » diagram is shown to render ‘identification a 
comparatively simple matter. ‘Constants for fotir new thallium-lead’ glasses | 
aré’also given; and‘it is shown that though on the diagram such glasses : 
fall very near to lead glasses, they are readily distinguished by determining — 
the dispersion, a method generally, ; advisable in border-line cases. ; C..A, - 


562. Refractive Indices of Hydrosols. A. Dumanski and 
Kolloid Zeits: 48. pp 338-342, Aug., 1929.’ 

The atithors investigated the change with concentration of 
india of hydrosols (gélatin, starch, tannin, iron hydroxide, etc.) in 1915, 
and arrived at the*férmiula: # ='c,(n, — n,)/d, +'n,, where and 
ate the refractive indices of the dispersion medium and the disperse phase, 
and d, is the density,of the latter.) This,formula agrees with that of Wiegner 
of 1917, and is now confirmed by:further experiments with, sili¢ic, stannic 
and, molybdic:. acids,’ zinc;-hydroxide and dextrin. -According to’ the 


formula the ratio (n — should. be constants: This is: found: to hold: 
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except when the state of the colloidal particles changes with dilution, as 


is the case, e.g., when the sol of sacle acid yoanee into a true solution 


of this acid. 


563. Use of Binocular Vision for’ Fixation of Direction. A. de 
Revgd’ Optiques 8: Pir Aug., 
The considers-,two straight, lines ¢arranged..in planes normal 

to, the lines of sight,,each: of which is only,seem; by:one.eye iof.the.observer. 
The two straight lines are placed in positions:such that they can be united 
in, a, single line... An, apparatus. is,,described which, has..permitted the 
accurate. determination, of one of, these. directions, relative the| other. 
Results by different observers.are compared)and discussed.) .H.,Ho.. 


New Formula the’ ‘Representation of ‘the Sensitivity 


192 


adie 


This formula or sensitivity presen a 

with, the experimental values, and agreement is 


m sensitive centration, 
st\the dkelting ions C, Bet Bit where 


is the time of the action of the light. On this assumption ; and the “ionic 
théoty of excitation a theore ical law was, i for. e of 34 


where, Ji is ‘the intensity of the ‘exciting, light, the ‘eines of and 
a, b, ¢, d are constants. The results of investigation agree well with the 
formula. given, yet, it cannot be treated as a, theoretical. law. since, the 
conditions, under, the were | experi-, 
Satisfactory electrically-conducting mirrors.of, antimony, 
vacuum apparatus have been prepaxed by.the thermal decomposition of 
pure stibine. They do. not sublime at 300°C. in.a;vacuum, bat maybe. 
removed by. at a bel ithe. point:of 
ib ed? Garé se ont asotbur AUPHOR, 
tion. “Brit: J. Radiolopy,’2. pp 434-438," Sept; 1929. 
The results of experiments on the violet limits of 
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Journ: Sct pp. 256-258, Aug., 1929) 69! 
Asimple apparatus is described for the determination’ of the: ‘test ption 
of ultra-violet light’ bysokutions;  providirig forthe rapid interchange of 
two cells:containing respectively thé solution and ‘puresolvent, Spectrum 
photographs are!) taken: alternately (a) through the ‘solverit, with 
intensity reduced to a known extent by a rotating sector, (b) through the 


“al ‘Stereoscopic éEstimates of, anc Maurer. 
f Instrumentenk. 49. Sept., 1 929. 
The ‘author’ descri a series of performed to 
factors determining the estima’ f distance. | He, concludes, (1). that 
the form of the object has little effect on the accuracy. of these estimates, 
some observers. preferring one form and some another; (2) f ‘om _ different 
_ forms of lighting the magnitude of the contrast is, the main factor: and 
irradiation acts in a deleterious way}, (3). intermittent illumination. gives 
the same effect from whateyer direction applied ; (4) ‘Measurements, of 
duration ‘show fatigue ‘phenomena, From, all the tests he finds for 
‘formal experimental cna a mean value of 11-8” against, 5” for the 
coincidence method, this holding where stereoscopic measurement is 
expressed by pure para lactial view and. not for the free | eve or an apparatus 
_ where convergence an ‘accommodation can act, Finall lly, limits, of 
depth are introduced and a definition and formula set up te spams 
‘that measurements from. persons Frits ought t to 


570. Conméttion: Planck’s Constant: h the 
Action of Circularly Polarised 8. 
All ponderomotive ‘actions of ‘elliptically polarised can, it is 
shown,/be derived by assuming circularly polarised ag to consist of 


Intexferometer Using Plane-Polarised Light. Je w. Beams, 
Iie G, Hoxton F. Sia. Sal. 60-02, Aug:, 

case where a: high degree of precision is required, the: must be 

In, the case of the instrument described, a reasonable neanetoe of eter 
(about 1/100th. of .a: wave-length) is’ obtainable: without difficulty, the 
adjustments being. simple and: easily ‘made. ».A monochromatic beam of 
light is first plane-polarised by a Nicol prism and then passed through a 
orystal.of Iceland spar so:oriented as to: give'two'beams of equal intensity, 
polarised in perpendicular: planes): Each of these two’ beams jis’ reflected 
back. by plane: to form ‘elliptically polarised 
light, which returnsthrough:the Nicol prism and’is then reflected: by a 
half-silvered. mirror: »At particular position beyond this mirror a‘series 
of light and:dark. bands are formed; and if either'of:the two first-mentioned 
 qmirrors are ‘moved; the. position of the *':fringes:’’or bands: is: changed. 
change is recorded by the use of a! mirror! the’ 
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where the «fringes? are formed:'which has*‘portions: ofthe silvering 
removed so as to leave'slits. .The reflected portions are directed upon one 
and the transmitted portions upon a second photoelectric cell, the two 
cells being in circuit with a galvanometer.so‘atranged that changes in the 
position of the “ fringes”*’: result in deflections: of the galvanometer. A 
tS} 572. Magnetic Birefringence in Solutions. and tee Relation 0 
Crystal Structure Properties. Ramanadham. _Indian, Journ. 
Phys. 4. pp: 109-129, Aug. 1, 1929. 

_ Solutions of benzene, naphthalene, phenanthrene, azo-benzene. and 
anthracene in carbon tetrachloride were examined. They showed 
positive magnetic double-refraction in the ascending order of magnitude. _ 
Nitro-aromatic compounds also in solution showed positive double-refrac- 
tion, although less than they would show in proportion to the concentration. 
Aqueous solutions of maleic acid, nitrates and nitrites showed positive 

_ double-refraction, the last showing it pronouncedly more than the nitrates. 
‘Hexachlordethane in carbon tetrachloride and aqueous ammonium 
thiocyanate solution showed negative birefringence. An expression for 
the Cotton-Mouton constant of binary mixtures has been derived based 
on the premises of Langevin as modified ‘by Raman and Krishnan. In 
order to connect the magnetic and optical properties of crystals with the 
magnetic birefringence exhibited by them in solution, the available data 
as regards magnetic and optical properties of the crystal were utilised to 
calculate the magnetic birefringence based on the assumption that the 

- Molecules inside the crystal are all parallel. The calculated values are 
found to -be smaller than thei observed ones. The difference may be due 
either to. the orientation of the ‘molecules in the crystal ‘being different 
from that assumed, or to the magnetic anisotropy and susceptibility 
en as in the solution. | 

oc AUTHOR. 


573. Magneto-Optical Dispersion of Some Orgaiiic Liquids in 
oe Ultra-Violet. C, C. Evans and E. J. Evans. Phil. Mag. 8. 
PP. 137-158, Aug., 1929. 

Isopropyl alcohol, allyl alchohol and methyl acetate have been investi- 
gated in the violet and near ultra-violet’ regions of the spectrum; the 
refractive indices of the first and last two compounds have also ‘been 
determined in the same part of the spectrum..: Formule have been 
obtained for the magneto-rotary dispersions of all four compounds. For 
all four of them the results can be accounted for on the assumption in each 
case of one absorption band in the ultra-violet; the wave-lengths of these 
bands are 0- 1137 for isopropyl alcohol, 0+1372u for allyl alcohol, 
0- acetate 0: ‘for othy! iL. N. 


Simple Electro-Optical Experiment. Deubner_ and 
J. ‘Malsch.. Phys. Zeits. 30. pp. 506-508, Aug. 15; 1929. : 

The phenomena now described were observed during an disvieelenitien 
commenbed with the Kerr effect. ‘When an unpolarised beam of light passes 
through a Kerr cell filled with nitrobenzene, which is subjected:to voltages 
of different strengths both direct. and: alternating, the transmitted light is 
split up into lines which vary explanation 
ats ont at H. Ho. 


— 
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“Magnetic R atory Power of Gases 
Malleman and P: ‘Gabiano. ‘Comptes Rendus, 189. bP. 281-282; 5, 


1929, 
CH, and. 


The substances tested were SOx, 

subjected to a magnetic field in a solenoid. 1 metre long,. rip ake 
taining 21,276 turns of wire with a ourrent. capacity of, 30, amperes. 
Double rotations. were measured for three wave-lengths, “and have a 
thaximum of 3-24° for acetylene with A436, At 0° and 760 mm. ie 
rotatory powers x 10° are, for A578, CO, 9:4, SO, 30-5, 
H, 31-9,. 36- The values. are with found b 


Natural and Magnetic Disparate’ 
Ehringhaus. ‘Zeits. f Krist. 71. 8. PP. 183-204, hig, 

study of based’ on n Feadings for thitee 
only in the visible spectrum.” ‘T. M. 
Photochemistry. of Silver. lodide,. Litppo-Cramer. 
wiss. Phot. 27. pp: 1-8; Augs, 1929.0 

_A series of gelatin emulsions containing jodide: 
‘eseennicle were prepared; and the effect of exposure. to light of a known 
intensity, was determined. . The increase in sensitivity to light of silver 
iodide by the addition of silver bromide was shown by the exposure curves: 
The effects of the addition of potassium metabisulphite to different mixtures 
of silver iodide and bromide were also investigated, and the menerager - 


57 8. Distribution of Silver Iodide in Silver Bromide, Liippo- 
Cramer. Zeiis. f. wiss. Phot. 27. pp: 9-19, Aug., 1929. . 

_... The influence of the addition of silver iodide to silver troinide ‘emulsions 
was investigated. Standard emulsions ‘were prepared’ and: the silver 
bromide-iodide emulsions were compared with the standard by means of 
the darkening which took place when the plate was exposed to light: 


~~ Photomicrographs were made of the emulsion with and ‘without the 


addition of silver iodide, which clearly showed the mapernernsts of the addition 


Light Sensitivity of Solarised Silver 
Cramer. Phot. Indust, 27. pp. 858-854, Aug. 14, 1929. 

*. Describes the results of further experiments on the’ Volmer reaction, 
sind is the restored blackening, by illumination. ‘with ‘red ‘light;of' a 
solarised illuminated plate. It is shown that not only is the wave-length 
of the light important, but also the intensity. \ It is possible to obtain the 
restored blackening by illuminating the plates by green or blue’ light, 
provided it is ‘sufficiently intense. Considering the grey ‘scale of the 
Edér—Hecht scale; the most intense light does not restore the blackening 
but enhances the bleaching, whilst blackening occurs from 20° onwards. 
The true Volmer reaction, using red light, is also greatly enhanced by — 
impregnating the plates, after the pre-illumination, with nitrite, acetone- 
semicarbazone and very dilute developer solutions. This'is probably due 
tothe fact that, for weak intensities, the photographic reactions occur _ 
VOL, XXXIII,—a.—1930. 
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Sensitising. dyes also possess this action, but an 


580. Halogen Silver Photochemistry. Part VI. Analytical and 
euodiprantite Examination of Halogen Silver. H. H. Schmidt 
and F, Pretschner. Zeits. wiss. Phot. 27. pp. 36-46, Aug., 1929, 
* Tn this paper, which’ is a teply to the paper by Kieser on ripening 
nuclear silver [see Abstract 1828 (1 929)], it is shown that there are definitely 
two silver values for silver chloride, for cold centrifuging gives 75 % of the 
silver of the silver value highly dispersed in the gelatin and 25 % absorbed 
in the grain. Further, for silver bromide emulsions the illuminated halogen 
exists in the atomic form, remains inthe centrifuge and can, be washed: out 

_ from it. For silver chloride 95 % of the illuminated silver is, dissolved in 
dichromate sulphuric acid and the sensitivity threshold value depends 
on the gradation of the quantity of illuminated silver. Thus, the objec- _ 
tions of Kieser cannot be sustained, and further, although only 4% of the 
silver value is not dissolved in dichromate sulphuric acid, the sensitivity _ 
can be ascertainéd’ with only this small percentage: As to the chemical 
nature of the surplus silver, it is not correct to say that 95° of the quantity 
originally in the émulsion exists as sulphide. From a treatment of silver 
powder with dichromate sulphuric acid,'the formation of silver chromate 
occurs as well as the dissolving of the silver. Publications by Liippo- 
Cramer and Kieser as replies to the authors’ third part of this examination 
[see Abstract 471 (1929)], in which an occlusion theory is developed to 
account for results obtained, are also discussed It is shown that although 
there is one phenomenon which might support ‘the theory, there are 
several which definitely oppose it. [See also Abstract 3315 (1929).] 

| CR. C.F. 


“581. Sensitivity Curves. M. Eder. “Phot. Indust 
pp. 852-853, Aug. 14, 1929... 

Discusses the the doleer fon 
graphic plates, obtained experimentally by means of the sun’s light, or 
calculated for equal spectral energy distribution, when used with various 
artificial light sources. It is shown that the new method; using: equal ~ 
spectral intensities, leads to some’ confusion.. Thus, there is no need to 
depart from sunlight at midday on a summer’s day or the 
international equivalent of the light from burning magnesium [see Abstract 
3029 (1929)}, as for ‘Photographic’ ‘sensitometry.: F. 


Photochemical. Reduction and Oxidation Processes, 
Steigmann. Zeits., f. wiss. Phot. 27. pp. 24-35, Aug., 1929... 
Discusses previously published results on the photochemical 
and oxidation processes from electronic. considerations, the addition of an 
electron representing a reduction process and the loss of an electron an 
oxidation process. It is shown that the photochemical reduction, ofthe 
silver ions or a reducible group of atoms in a molecule can. be accomplished 
by.intermolecular photochemical oxidation and reduction, and by oxidation 
of the gelatin and reduction of the halogen silver ions.or other reducible 
groups of atoms, Outside the limits of the silver bromide absorption 
region, the electron is given up by the gelatin or a reducing agent of illu- 
minated.dye, or else the electrons are provided by oxidisable atom groups. 
In the last case: a desensitiser can act as a sensitiser,.. of 
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halide not occur wwhen..a iis present, which. takes. up electrons 


more easily than does a,ternary photo- 


system, consisting of a reducing agent and two compounds which easily 
“up electrons for’ Sensitising, it is found that that sensitised body is 

always the desensitiser for thé ‘sensitising agent used, ‘and vice Versa’ for 
desensitising. In no ternary system mentioned is it ‘possible to obtain 
complete ‘sensitisation or desensitisation, and whete sensitisation’ is ¢on- 

ed only the predominant sensitisation is meant. Different emulsions 
act ‘differently with various ‘desensitisers, and this is explained by ‘mearis 
‘Of the different activities of the ‘ripening nuclei. F. 


wiss, Phot..27..pp+ 19-23, 1929... 
Examines, numerous ‘commercial plates i in to. effect 
of trying: to. hypersensitise them....It, is. shown..that.only a few such 
emulsions are capable of being. hypersensitised—in fact, the emulsions.can 
be divided. into three groups, those in which no-action occurs, those whose 
colour sensitivity increases. somewhat. but whose normal Sensitivity,. Aas 
measured for blue-violet, does not change, and those in, which. there. is. an 
increase in both colour. and normal sensitivity. In the latter group,, two 
emulsions. are particularly noteworthy, owing to. the: relatively large 
_inereases | obtained. These large increases are apparently due to the 
ripening process used, and a comparison is, therefore, given for the action 
of :pinachrome-pinachromeviolet sensitiser and also for \hypersensitisation 
of a ripened emulsion and.an ammoniacal emulsion. For pinachrome; | 
pinachromeviolet sensitising, the total sensitivity is only slightly increased 
for both emulsions, whilst there is no change 1 in the 


wae 


for sensitisation, and the increase is obsetved 
for the separate colour sensitivities as well as for the total sensitivity. 
This phenomenon can be explained by the silver sulphide speck theory of 
Sheppard, and a brief discussion ef the ee aspect is his ini 


f. wiss. Phot. 27, Pp. 45-59, Sept., 1929. 

The Herschel effect is only obtained with a plate on 
exposing it to red or infra-red radiation [see Abstract’ 1521 (1929)].” A 
similar phenomenon can be obtained with radiations of shorter “wave- 
fengths; using plates’ dyed with desensitisers and then pre-illuminatéd. 
The author describes experimental results obtained in an attempt to answer 
the question as to whether there is any connection between the spectral 
| région in which'this inversion occurs, and the absorption spectrum Of the 
désensitising dyes. ° Using fuchsin, phenosafranin, pinakryptolyellow anid 
pinakryptolgreen desensitising dyes and working with plates immediatély 
after treatment and also after ageing for four months, it is found that the — 
absorption spectrum of the dye plays only a secondary part in the bleaching 
appearance; the position of the appearance of inversion. is, somewhat 
displaced... The'inversion appearances are also only slightly dependent.on 
the photographic. film, the latter being strengthened or weakened by the 
dye treatment. The. results obtained agree with Lippo-Cramer’s. con- 
clusion that the action of the dye on silver. awise can be niaiggahen to 


the yellow or total’sensitisation, “When the emulsions are hyperserisitised, 
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result in an adsorption saturation of the nucleus, the ‘absorption 
; of the dye thereby only playing a subordinate part. R. C.F. 


585. Relationship of Resolving Power of Photographic Material 
to Contrast in the Test. Object. Q. Sandvik. Zeits. f. wiss. Phot. 27. 
bp. 60-75, Sept., 1929. 
_ Obtains the relationship of the resolving. power of five photographic 
emulsions to the test object contrast, from experimental results obtained 
by photographing a reduced image of the test object. The test object 
consists of a number of groups of five lines, three of the lines in each group 
being transparent and the other two opaque. All the lines in each group 
areidentical in width, this width; however, beitig varied for different groups. 


_ By this means it is possible to obtain the minimum number of lines per 


mm. which can be resolved: ‘Owing to the fact that the transparent lines 
have unity transmission and, therefore; zero density, the density of the 
opaque lines for each group iS equal to the logarithm of the contrast. 
With low test object contrast ‘values the resolving power is very low, but 
increases rapidly with increase of contrast. For unity contrast the tresolv- 
ing power is zéro, whilst it reaches 76 % of its maximum value at a contrast 
value of 4:0 (density = 0-6), 83 % at a contrast of 7-1 (density = 0°85), 
and has its maximum values at contrasts between 100 and 300 (densities 
‘2 to 2-5). The relationship between the resolving power and the test 
object density is ‘given by the formula R = C(1 — e~*?), where R is the © 
resolving power, D the density of the opaque portion of the test object 
_and C and a are constants: Variations in the exposure greatly affect the 
resolving power, whilst, on the other hand, it is almost unconnected with 
gamma. (See also’ Abstract 1734 (1927).) R. C. F. 


586. Crystal Structure Defects and Point Concentration. Theory 
of Photographic Light Sensitivity. A. Steigmann,. Zeits. f. wiss. 
Phot. 21. pp. 76-19, Sept., 1929. 

Discusses the problems of photographic light sensitivity, considering 
published results dealing with sii structure antares and also with the 


587. Photographic Surface of Densities of Two Low Sensitivity 
Emulsions. H, Arens and J. Eggert.  Zeits. f. wiss. Phot. 27. pp. 79- 
84, Sept, 1929. | 
_ Obtains the tri-dimensional diagram of blackening of the two itapcat 
insensitive emulsions ‘‘ Agfa-Diapositive” plates and ‘ Agfa-Kine- 
positive’? film. For eaten! illumination ratios these density surfaces are 
normal, 1.¢., the Schwarzschild’s exponent is almost equal to unity. With 
low intensities and long times of illumination, however, the surfaces bend, 
so that finally they are parallel to the time axis, and then = 0, This 
peculiarity has already been observed for the blackening surfaces of 

desensitised emulsions which originally had high sensitivity values. (See 
also Abstracts 1248 (1928) and 472 (1929).] 


588. Origin of the Latent Image. F. Cc. Toy. Zeits. ff wiss. 
Phot: 27. pp. 85-108, Sept., 1929. 

- This paper includes the following matter: (1) A literature survey of the 
phote-sdaiduetivity effect in silver halides and similar substances. (2) A 
proof that this photo-conductivity in salts sensitive to light is due to the 
_ free motion of the electrons of the anion, 7.¢., the anion is the ion sensitive 
to light. (3) The extent to which the photoconductivity and — 
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effect run parallel, at one time as developer and then as a direct visible 


effect, is discussed from the spectral sensitivity basis, and it is shown that, | 


apart from a very important apparent exception, this parallelism is very 


remarkable. (4) This exception, found by Coblentz for silver bromide, is 


| proved to be a normal case. (5) The conclusion is drawn that the mechan- 


ism.of the primary light process during the genesis of the. latent image is 
probably the same as that of the photoconductivity effect..... Hi H..Ho. 


589. Method of Calculating the Illumination Produced by Non- — 
Point Sources Radiating According to the Lambert Law with | 
Constant Brightness. J. Dourgnon and Pp. Waguet. Comptes 


nes: 189. pp. 361-363, Aug. 26, 1929. 


‘Makes use of an imaginary sphere, tangent to the illuminated ‘surface, 
aise a conical surface the apex of which is at the contact point A, while 
the surface passes through the contour of the source; this cuts out a cap 
of area from the surface of the sphere, and if this has the same bright- 
ness as the source it will produce the same illumination as the source.at A, 

and this can be by means of the. 
oH. N, A. 


§90. Partially Light in 
Fluorescence Phenomena. P. Soleillet. ‘Ann. de Physique, 1 1. bp. 
97, July—Aug., 1929. 

From among the mean avian tel used by Stokes to characterise 
elliptic polarisation of a luminous pencil, nine have been chosen which 
apply to fluorescent emission. In the first part of the paper the relations 
of these quantities are discussed, and it is shown that they are linear and 
homogeneous and that their 81 coefficients are characteristic of fluorescent 
media, In'the second part the general case of depolarisation is considered 
in extension of previous work [see Abstract 1170 (1929)]. In the last 
part of the paper phenomena of snigoteapic absorption are considered 


the lines of the same theory. F. 


591. Resonance-Fluorescence in Cyanogen Spectrum. T. 


pe seo Phys. Rev. 34. pp. 453-456, Aug. 1, 1929. 


‘In a study of the spectra of organic compounds excited by streaming 
active nitrogen, the intensification of certain pairs of lines in the violet 
CN bands was observed. This phenomenon was reported recently by 
Herzberg, who likened this intensification to the resonance-fluorescence of 
iodine. The cause, according to Herzberg, is absorption of radiation of 
short wave-length from nitrogen bands in the far ultra-violet. Experi- 
ments were made to test this explanation. Radiation from the nitrogen 
discharge was found to have no effect on the appearance or non-appearance 
of these intensified doublets. Additional experiments were made to observe 
the effect of pressure on the appearance of the intensification, and it was 
found that such intensification depends upon the pressure under which 
the excitation of the CN spectrum occurs. It appears that the intensifica- 
tion results through collision with some higher-energy atomic or molecular 
ee whose formation is suppressed at higher pressures, AUTHOR. 


592. Magnetic Extinction of Iodine Fluorescence. O. Oldenberg. 
Zeits. f. Physik, 67. 3-4. pp. 186-191, 1929, 
An attempt to investigate the extinction effect of magnet fields on the 


fluorescence of iodine vapour in the light of recent theory. The explana- 
tion'of Franck and Grotrian assumes that the maximum 
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to:the infra-red. This,is confirmed by infra-red:spectroscopy, would 
appear that. the field. does. not: exactly extinguish the fluorescence but — 
controls,.the direction of possible emission, The, effect is connected with — 
the influence on the excited state: and. a. with 


According the Of; Walter Barentt- the. absorption 
band. system, (2826-2590;A,). ohservedin cadmium: vapour: should :-not 
belong to the Cd, but to the CdO molecule:: The present authors now 
show from ghecrohinn experiments with pure CdO vapour that these bands 
cannot; be ascribed, to the €dO molecules:-.A discussion is given of'the 
Teasons .why, these bands to, the [See also 


resonance line, as far ,as.3750,;, green visual: fluorescence ‘has, been 

traced in dense vapours with excitation as low as 3450: The spectrum 
has been photographed with. excitation beginning at 3360..giving broad 
bands 3300 and 4850. Stokes’ law is. thus flagrantly violated; At 10-mm. 
pressure the spectrum shows the line 2537 and the band, 2540; at 2 mm. 
only. the line. Excitation began at 0-66 A, on the long wave side... When 
the excitation extends over the resonance line the fluorescence consists of 
a core effect excited by a range 0-1 A,;at resonance line and a wing effect 
excited by the. region: beyond the resonance line; These ,effects..were 
examined with a moving stream of,vapour. It is found that ‘the visual 
core effect moves at lower stream velocity than the ultra-violet core effect, 
and the same applies to the wi oh aa Photographs of the yatious 


phenomena ‘are uced, bearing is discuss 


595. Phosphorescent. Glow of Arsenic Flame, J. Emeléus. 
Ghee. Soc., J. pp. 1846-1848, 

The conditions under which the glow of arsenic occurs hae: 
Beaspileed by: the author [see Abstract 2277 (1927)]. Since then it has been 
‘possible to _photegraph the spectrum.of this flame and compare it with the 
normal flame. The,spectrum, ofthe. phosphorescent: flame consists: of a 
band. between 430 A.:and 490 A., with a,maximum at about 460 A. There 
is, close. correspondence with the, normal flame spectrum... With pure dry 

oxygen instead of air to start the phosphorescent glow the temperature 
at, which: the glow occurs is. lower, but the glows inhibited by diluting the 
oxygen with benzene and other organic, vapours. An increase:of 12°, to 
30°. is; needed to, restart.,the glow, but it reappears at the temperature 
_ of inhibition if the normal gas flow is, shat no. 
change /has occurred in the arseni¢,, ot svoilw. enJok, 


$96,: Light Emission from. (Flames: ‘of Ether, 
Acetaldehyde, Propaldehyde:and J. \ Chem. 


1360, (1927)];\ Thei.flames formed: in a heated ‘silica tube were studied 


T 

Vapour by’ Resonance Frequency. and by Lower Frequencies. 


bands from 6000 to 3360: dégradétl towards the “The ‘sp is 
identical with the éther flame previbusly recorded: iit e larity 
with’ any other’ spectrim ‘of ‘simtilat’ compotnds. mel on 
reaction ‘products showed ‘that’ ‘acetaldehyde’ is not’ cortiple ély ‘oxidise 
and ‘that “it''is: formed thé” cottibilstion of” éthér' by It not in ‘the 
combustion of hexané° adhd “The” evidénce at present 
that acetaldehyde is not an essential intermediate product conterned wi 

light emission! "It'is Still quite whether the fight" emission 


isa ‘purely adventitious effect or whether it is related: to the fortiation of 


activated molecules! Itis pointed out that the ‘flames’ of this type always 
597. Konic Imparity. Content: in Alkali Hatides. 
W. Koch; Physth, 5% 9-LOspp 688-647) 1929/0009 0) 
-The..absorption: spectra many phosphorescent alkali have 
beensobserved, but the concentratiom ofthe: impurity. necessary” to’ ev 
these spectra has not been measured. In this paper this gap is ace, 
measuring, the necessary, concentration by! chemical method ih Pain 
cases) where thallium and lead! provide ‘the impurities! additién; thé 
influence of increasing concentration, of the thallium content on the absérp- 
tion spectra of phosphors is observed, and Also: the: absorption’ spectra of 
the ;chloride and; bromide. of: thallium: and. lead -aqueous solution” ‘ate 
-measured,; alone’ and ‘mixed: greater’ ‘coricentrationis of 


nan Spectra of K. S, Krishnan, Indian Joura. 
Phys. 


The autho r has photographed and. ‘measured, the Raman spectra: of! 
quartz, calci A topaz. and, selenite with,an E, Hilger spectrograph. The 
table annexed. gives the characteristic. infra-red waveriengths for these 


Wave- Wave- Wave- ve- 


Selenite which'has water ot! tallisation shows. three, ‘sharp fines in 
positions corresponditig to byi ice, and two fines 
longer wave-length than the prominent line shown by solutions 9} sulphates. 
in water. Thé values for quartz and calcite are in agreement 
with those ‘reported by"Pringsheim and “Rosen and by, R. W,.. Wood 
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599. Raman Effect in Liquids, A, S. Ganesan and S. Venkate-. 
swaran, _ Indian Journ. Phys, 4. pp. 195-280, Aug. 16, 1929... 
The Raman spectra of a-number of,compounds, chosen to be. owe: 
sentative of well-defined chemical types, were investigated by Raman’s — 
and by Wood's. method. Both a quartz and a 2-prism glass spectrograph. 
were used. Paraffins show a shift of 2850-2960 wave-numbers, and the 
band is resolved into five components. In CS, there is no correspondence 
between the Raman spectrum and infra-red absorption measurements. 
The characteristic, differences between aliphatics and aromatics in respect 


to radiations about 34 and 10 are pointed out, and a shift of 1700 wave- 


numbers is found to be characteristic of the carbonyl group, Among, 
inorganic compounds, sulphuric, hydrochloric and nitric acids, as well as. 
_ solutions of potassium and sodium carbonates, have beenexamined. The 
effect in water and ice has been studied in detail, and the 3 band of water 
is shown to consist of three components at 2- 77 bh, 2-90 w and 3:13 p, of 
which the second is most prominent. are 


R.T. Dillon and F. Rasetti. Phys. Rev. 34. pp. 582-589, Aug. 15, 1929. 
_ ‘Raman spectra of gaseous CO,, NO, NHsg, CH, and C,H, have been’ 
photographed using the line A2536 of: mercury as the exciting radiation. 
Vibrational transitions -have been observed in all the gases investigated, 
and rotational transitions in the cases of NH, and CH,. For the frequency 
shifts, due to the vibrational transitions, the following numerical values. 
(in cm~}) have been found: CO,: 1264-5, 1285-1, 1387-7, 1408-4; N,O: 
1281-8; NH,: 3333-6: CH,: 2914-8, 3022-1, 3071-5; C,H: 1342-4, 
1623-3, 2880-1, 3019-3, 3240- -8, 3272-3. Raman spectra of liquid NH, 
have been photographed and found to give the two frequency shifts: 
3298-4 and 3214-5. In the case of gaseous pute rotational transi- 
tions lead to a’ moment of inertia ‘having the value J, = 2-79 x 10-®. 
In the case of methane, the positive and hegative' ‘branches of the 
3022-1 band lead to the value Jy = 5:17 x 10—*.. The relations between 
these data and infra-red absorption data are Gecupsed. {See also 
Abstract 3039 (1929).] AuTHOoRs. 


601. Raman Spectrum of Gypsum. G. R. T. 
Dillon. Nat. Acad. Sci., Proc. 15. pp. 695-699. Sept., 1929. : 


The wave-length shifts in the scattered spectrum from gypsum ar are 


_ tabulated, with intensity estimates. They fall into eight groups, extend- 

ing from 414-2 to 3491-5 cm.~! on the wave-number scale. The scattered 
spectrum from ammonium sulphate has also been photographed; with 
higher dispersion. The results are discussed in the light of the known 
infra-red spectra and certain of the shifts are attributed to the sulphate 
ion and to the water of crystallisation. : cf, A. 


602. Raman Spectra from- Acetone. R. T. Dillon and R. G. 
Dickinson. Nat. Acad. Sci., Proc. 15. pp. 699-702, Sept., 1929, Hasige 
The scattered spectrum from acetone has been rephotographed and. the 
shifts: tabulated. Both the measurements and the interpretation, differ, 
from those of Williams and Hollaender [see Abstract 3037 (1929)}. Special 
attention was given to the purity of the acetone. The source of light 
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numberof shifted lines.measured was 34, and 15 different shifts, of which : 
9. are forin the infra-red. are, required to explain: 


603. Raman Spe ‘and Benzol,”’ v, 

aapiro, Nature, 124, 872, Sept. 7, 1929... 

_ All of the 61 bands given by Reimann can be in series accord: 
ing to the general equation = No.+ n'a.— ny by. - 

me where. n’ and the n’”’s are the vibrational quantum numbers of the excited. 

and normal states respectively, and a; b,, by, bg and are the corresponding: 

~ frequencies. The ,value.of a according to Henri is equal to 921 cm.> 
The } levels are given, and. V = 37494 is given by Henri as the first member. 
of.an n’ progression in absorption, A series of equations represents all 
of Reimann’ s.data. More than half of the fluorescence bands originate. 
on. the n’ = 2 level, the wave-length of. which in absorption, 2540 A.,. 
is very close to the intense line at 2537 A. in the mercury arc, the source of 


Aderhold. Phys; Zeits. 30, pp. 581-585, Sept..15, 1929, 

The, Raman. effect in. crystals of calcspar,. fluorspar and quartz was. 
investigated. A. Wahnschaff; spectrometer with a 60° prism was. used. 
The light, was furnished by a mercury spectrum, in which:the lines with 

wave-lengths 4358-6, 4046-8 and 3650-2) were selected for the measure- 
ments. The results of Measurements of the. Raman bands were in agree- 
ment with. published results. The method. was used on sodium nitrate, 
dilute sulphuric acid and carbon. bisulphide, J. B. 


605. Raman Lines of Solid Crystalline Sulphates ' and their 
Solutions, A. Hollaender and J. W. ‘Williams Phys. 
Rev. 34. pp. 994-996, Sept. 15,1929. 

_ When the scattering of light takes place by crystalline solids some of 
the Raman lines are due to an energy change in the vibration of the crystal 
lattices. The Raman lines are given for the sulphates of calcium (solid), 
barium (solid), copper (solid and solution) and potassium-aluminum 
(solid and solution). All Bye a strong line to 10.20 


‘Desde: 


606. Raman Effect Spectrun 

Zeits. f. Physik, 57. 1-8. pp. 570-572, 1929. 
The Raman effect has been observed in the many line’ ‘spectrum oe 

_ hydrogen, due to the action of the ten Balmer lines on the gas molecules. 
The possibility of this was recently pointed out by H. S. Allen, who gave 
a list of a number of. lines of diminished frequency, cortesponding to 
H,, «i H,, Hy; and H,. The author gives a Table including the effects 
of Balmer lines up to H,, the frequencies of the Raman lines are shifted 
in some cases to the short, wave-length side. of the exciting lines, and in 
others to the long wave-length side, These values are taken from Finkeln- 
burg’s table of hydrogen lines... The greater part.of the lines with increase 

_ Of frequency are. found only in the new Finkelnburg table, .and have 

“ very small intensity. -This isto be expected, since the probability. of. an 
is smaller than of one in the direction. 
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607; Densities of Hydrogen’ Spectral Lines’ ‘as a ‘Function of 
the Electronic Velocity of Excitation. C. J, Brasefield.”: Phys. Rev!’ 


34. Pp. 431-487, Aug. 1, 1929. 3 
densities of the principal lines of the es 
rholee hydrogen, as well as H,, H, and H, fot Phe etn 
ectron é missi 


in the range 19 to 220 equivalent the 
gas pressure being ‘kept constant. The triplet lines have ib 

density in this range, but’seem'to be:approaching ‘one slightly 19 
volts.” “All the’ siriglet lites show a decided ‘maxitnum of density between 
30 atid 85 volts.’ The densities of; Hy, Hj and H) déctease very rapidly 
below 30 volts, indicating that the sniiteiGe of dissociating collisions which 
produce ‘an excited’atom must be very'small at 19 volts. “Phé'use of curves 
showing the variation 'in the ratio of the densities of Singlet ‘and’ 
linés' with voltage is suggested as a method for finding the’ elect 
velocities in certain types: of gaseous discharges. 


of Hydrogen. Spectra by Collisions with. Elecs. 
trans. Vencov. Comptes Rendes, 189. pp. 279-280, Aug. 5, 1929. 
Uses the method recently described by the author, with a quartz 
spectrograph. ‘No lines“ were photogtaphied with’ -12''vélt: electrons, 
since the corresponding bands aré in the éxtreme® ultra-violet?” 
continuous spectrum and secondary spectrum’ were obtained for voltages 
near the potential of ionisation of the molécule, 16-5'volts; this agtees with 
the tesults of 'Richatdson and Tanaka “and of Herzberg.’ The secondaty 
spectrum’ obtained was formed Of the strotigest lines of the Fulcher bands. 
The continuous spectrum Appeared as a homogenéous band;' itis distinct’ 
from'that which appears in absorption at the end of the Baliier series, in’ 
the spectra of stars. Above 16 volts, keeping the pressure'below 10-2 mim.) 
is raised u . the peta at 
when the free of the molecules becomes. small, 
the intensities along the continuous spectrum remain constant, and, the 
microphotometric curves are parallel to one another. The first lines of, . 
mer series appear before 20 volts, which shows that it is v 
probable that the ionisation of the molecule at fabout, 16: 5 ‘volts i is accom- 
| panied by dissociation... A. 


609. up of Hydrogen ‘Parallel in 
Fi Zeits, f, Physik, 56. 9-10. 


_Employs the theory of Dirac and Darwin to suudy the effect ‘prodiiced 

: Fo combined electric and magnetic. fields, the small relativity effects being, 

neglected, When the fields are Parallel the results are the same as tbe 
‘produced with the older form of quantum mechanics. For’ crossed 

pendicular) fields a diagram has in, 

which, the Hy line i is split up, 


Mark and R. Wierl. Zeits. Physik, 4944500, 1929.) 
“Phe experimental method’ adopted is' described. For the 
effect observations are made’ parallel tO the lines of'force!’ It was found: 
the’ components of the structure due to ‘the electric field) with: 
t emission under pressure, show af unsymmetrical intensity distri- 

bf . "The intensities of the long wave-length ied when observed 
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| ‘The effect is not. ‘by ‘the ‘previously 


: Soke angular momentum of the atom, 


TOR WEIGHT | | 


in the: apposite direction’to that of the field, 
ay: Order ‘Searié Effect of the Balmer M. Ktuti, 
Zeits. f. Physik 67. 9-10. pp. 658-666, 1929. 
“Phe Second order Stark’ effect is. ‘determined’ the’ lo 
Sutdo ‘method ‘in ‘fiélds up 575, 000 volts per centimetre for’ the: Ties 
H, and H,. The values. are in ‘good agreement me those, Jian! by 
mechanics. 


% 

‘612. Intensity of the: Rays 

by Weak Magnetic Fields. S. H. R. v. 


Zetts. f. Physik, 56. 7-8. 

series in canal rays to be weakened, the effect thereasing 
ftumbet, THe most pronounced weakening occurred for the 
component parallel to the cahal ray direction, this direction and that of’ a 
nat field and the ditection ‘of observation being Mutually “right 
ngles. ‘Some’ weakening was also observed’ with other arrangements of 


observed depolarisation of ‘the’ ; y lamin osity by fields. 


613)) Hyperfine. ‘Lines; “Bepecially ‘Those 
ot Singly Ionised R. Cy H.' Ey White and 


uedy. Nai. Acad. Proc..15. pp, 6 


| th 


which | gave a dispersion of about 1:5 A. per cm, Neatly 200 lines exhibited 
complex. structure, and 33 ‘of these Deen studied, the: results Deing 

shown i in a table. The six components, Of § some of them show praia 

vals and intensities towards shorter wave- 3, and af 9 

towards Ténger wave-lengths. ‘If the fine s is due to 

a. magnetic 

oment, this angular momentum must be 6/2. hi Qe in the c case ee the singly 
atom of praseodymium, This angular, momentum, space quantised 

with the resultant angular. momentum of the,external electrons, would 
cause each multiple energy level to be broken wp into six components; 

there should then, be as many, as fifteen, or.sixteen radiated, lines; only six 


de Physique’ et le Radium, 10. pp. 299-302, Aug., 1929. 

spectrum of phosphorus, excited by a high-frequendy electrodeless 

discharge, was photographed with a one- “ou ent ma grating spectro- 

“About 250 new lines” fou measured between 


ern ! Ultra-Violet- of: \Hyaride 'The 
Many-Lined y-System. R. W. Be ‘Roy. Soo., Proc. 
In continuation of ‘previous ‘work {see (2929)}; the 
of the many-lined ultra-violet (y) system of magnesium hydride have ‘been 
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measured in, the region A2660:to 43240, using a large quartz spectrograph. 

. Vibrational. quantum numbers have been assigned to the bands; and the 
equation representing the origins shows that neither of the electron states 
pit at identical with any of those involved in the a- and B-systems of 
rotational structure has been analysed and found to be of the 

i type—one.P and one R branch with one line missing at the origin- 
characteristic of the ‘S-+’S type of transition. The isotope effect was 
_ measured in the case of (0, 1) and (0, 2) bands, the observed values agreeing 


with the assumption of isotopes of atomic weights 24, 25 and 26. The | ; 


electron levels involved in the a-, B- and y-systems are discussed and 
‘F.S. 


616. Spectra of. Discharge in and co. 
R, ‘W. Wood. Phil. Mag. 8. pp. 207-210, Aug., 1929. 
In the experiments described, highly exhausted, tubes were ‘excited 
externally, . -using a high-frequency oscillator (3-m. wave-length). The 
_ discharge was characterised by the appearance of luminous masses shap 
like stream-lined bodies. Spectroscopic examination showed that these 
luminous masses were delineated by the light of certain band systems, 
showing that a molecular emission and not an atomic emission is concerned. 
The singly ionised carbon monoxide molecule was. shown to be the source 
of the bands observed in the violet. A striking feature of the spectral 
photographs obtained. was'the sail intensity distribution, of the lines 


617. Absorption ‘of Line 2537 A. by H. Kop- 
: and W. Tietze. Zeits. f. Physik, 58. 9-10, pp. 604-616, 1929. 

~The total absorption of the line 2537 of a well-defined resonance layer 
of mercury by an equal, non-luminous mercury layer, was measured by a 
photoelectric method. The line absorption was calculated, by aid of the 
dependence upon the product of the maximum absorption coefficient and - 
the thickness of the. layer, and by comparison with the results of the 
experiments the magnitude of the value of the number of dis BK 
electrons for the line 2537 was obtained. 


618. Spectrum of Mercury Arc in of 
Gases. B. and L. Sibaiya. Indian ‘Phys. 
Pp. 1794193, Aug. 1, 1929. 

The spectrum of @ mercury arc between a wietubcetled anode sea 

kathode was examined, when purified gases (CO, and Hy) were intro- 
duced into the discharge tube to pressures ranging from 1 to 150 mm. Hg. 
At a pressure of 20 mm.. CO, the lines of the series 2°P, — m*D,{Hgl} 
appeared as far as m. = 23. The ‘diameter of the initial orbit corre- 
sponding to the emission of the last observed member is about double 
the mean intermolecular distance (2-4 10-® cm. for a pressure of 20 mm., 
temperature 1800°C.). It is suggested that molecules with negligible 
electric moments can be present inside the orbit of the optical electron 
without producing perturbations. By experimenting with cold and hot 
anodes, it was found that for a fixed pressure the replacement of Hg atoms 
- by CO, molecules resulted in increased sharpness of the higher members 
of series lines. This might be explained if the Hg atoms:link up in ‘very 
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619, _Densitometer Curves of the Grean Marcury Line. W. 


Wood. Phil: Mag. 8. pp: 206-207, Aug., 1929). 
. Two curves are given—one showing the true structure of the dine ithe. 
de the structure as modified by absorption in a long column of luminous 


Mercury vapour.’ The absorption of the various satellites: is discussed, 


Metcalfe and Venkatesachar’s that the satellite’ at 0-237 


620, Second Spark Spectrum of Lead, Pili’ Smith, "Phys. 


34, pp. 393-399, Aug. 1,1929. 


, Some additional multiplets arising from combinations between triplet : 
terms of PbIII have, been found. These are 6*Po, 1,2 — 8°S,, 6*Po, L2 
9,8, 7D}, 2, g and 42 Twenty-one lines 
arising from combinations between singlet terms and intercombinations 


between singlet and triplet terms have been identified. Of particular 


interest is the pp'D, ‘term ‘which isxfound in combination-.with 6°P), 2, 


-6'P,, @F2,3 and 61F;. Seven newly found lines of TIII are also, given, 


which correspond to | ‘some the this 


621. Extension of ‘Sequence ‘to ‘SbIV 
and R. C. Gibbs and Alice M, Viewes. Phys. Rev. ‘$4. 
Pp. 400-405, Aug.1,1929. 

_ SnIII.—New lines, in addition to those classified by and 


: lave been identified in this spectrum, in particular, second members of 
series. SbIV.—Lines have been_ identified arising from ‘transitions 


5s5p to 6s; and from 5p*, 5s5d, and 5s6s to 5s6p, Some second members 
have also been found. TeV.—The CdlI-like isoelectronic sequence has 
been extended through this element, by the classification of lines resulting 
from transitions between the same electronic ‘configurations as for SbIV. 


Use of Series Inductance in Vacuum Spark’ Spectra, R. 
Gibbs, Alice M. Vieweg and C. W. Gartlein, Phys. Rev. 
Pp. 406-408, Aug. 1, 1929. 

. Examples are given which illustrate the effect of series inductance 0 on 


the intensity and form of lines in the vacuum spark spectra of antimony 
and tin and its use as an aid in the identification of the ines in the spettra 
at these two elements... _ “AUTHORS. 


Excitation of Arc of. °. S. Duffendack 
ind R. A. Wolfe. Phys. Rev. 34. pp. 409-420, Aug. 1, 1929. . 

The arc spectrum of nitrogen has been quite: completely excited and 
measured in the region 8800-3400 A. with alow voltage arc in a mixture of 
helium and nitrogen. The process of excitation is probably a two-step 
process: the first, being. the dissociation of nitrogen molecules into neutral 
atoms by impacts of the second kind with metastable helium atoms, and 


- the second being the excitation of neutral nitrogen atoms by second 


impacts with metastable helium atoms. A complete list of wave-lengths 


is given and the classifications of the lines designated as far as they are 


known. A considerable number of new lines have been classified. AUTHORS. 


»»624., Classification, of Arc Spectra of Nitrogen and Carbon. 
8. B. Ingram. Phys: Rev. 34, pp. 421-430, Aug..1, 1929...” 
Acarbon are in air run at 125 amperes arc 


Pees 
XA 
| 


164 SCIENCE ‘ABSTRACTS. 


ofcafbon-and nitrogen.,with great intensity....Using an infra-red spectro- 
meter with a plane grating and a vacuum thermopile, the: renee 


- and approximate intensities of about 125 lines between 9000.A. and. 20,000 
Avchave been measured, Abont 90 of these lines are classified as combina- 
tions between terms in carbon.I and in nitrogen A number of new terms 


are fixed: in both of these spectra, and many of the terms provisionally 
identified by Fowler and Selwyn in CI and. by.Compton;,and, Boyce in 
NI _ are tuber fl nfirmed. Using data obtained by Duffendack and 
a number of lines have been classified in the’ ‘visible: ‘Spectrum of 


Ii is “AUTHOR. 
625. of Chlorine. Majumdar. Boy Proc. 


185. pp. 60-67, Aug. 1) 1929 
 Examin 


enlozing, previously only partially investigated. Using the method,,of 
horizontal comparison in the location of spectra of elements, as stated by 


Saha and Maj umdar [see Abstract’17 176 (1929), the ldéation of the group 


representing the transition at (N, < N,)'is obtainéd, it being shown that 
these lines should be expected to lie in the region 49300-7700. -Laporte’s 
classification of the group, at 4700-4200 being due to 4M, (N, <N 
is, therefore, wrong and Should ‘be identified with the ‘trahsition 
4M, (M, <- O,). The chlorine arc spectrum: was photographed in’ the 
region 28700-6400, and the lines obtained identified as belonging to the 
transition 4 M, (N,<-N,), thereby proving the theoretical conclusion. 
A table of the lines obtained i is given in which it is shown that lines in the 
region mentioned by Laporte do definitely belong to thé 4M, (N) < O,) 
transition. From the new results the ionisation potential of: chigeine’ is 
found to: be.13°1 volts; whilst.a comparison with solar wave-lengths does 
not definitely prove that: these infra-red lines, as in, the 
sun. Riv. F. 


626. the’ of Gara: A. M. 
Symons and J. Daley. Phys. Soc., Proc. 41. pp. 431-441, Aug. 15, 1929. 
_ The, Zeeman effect for about 50 gold lines has ‘been’ observed and : 
recorded. The field strength used was about 23,000 gauss. A former 
i ; of terms to the’ Aul spectrum by McLennan and McLay 
[see Abstract 141 '(1927)] hasbeen verified to some extent; but certain 
modifications have been suggested. . Suggestions have also been made as 
AUTHORS. 


"627. Intensities the Band of Chloride. 
J. L, Dunham. Phys. Rev, 34. pp. 438-452, Aug. 1, 1929. 
_. The intensities of the first nine lines of the negative branch of the first 
harmonic absorption band of HCl at 1.76 have been measured with a 
prism spectrograph, using a, galvanometer and thermo-relay to observe 
thermopile voltages. The positive branch, not being resolvable, was 
measiited a&“a wholt:’ The°aréas*wnder the per tent. 
— against ‘frequency ‘Were obtained for 5 different tube’ lengths, 
namely 74:5, 25-0, 14:96, 9°90 and 4:88'cm. 


the 2P and 2D terms found by Kiess at 5100 and 6800 respectively; * These 
are assigned to the 2s*2p?'3p’ configuration and are considered ‘as ‘being 


165 
eoefficient Of bach wae front! the bf area 


‘against tube‘length at the origin by methods déveloped: by ‘The 
‘probable ‘error Of the’intéensity measurements for'the stronger lines“was 


6%. A calculation is made of the intensity ratio of the band as a whole to 
that of the fundamental ‘based on asolution of Schrédinger’s equation 


obtained by Morse for an anharmonic oscillator, and the value so Obtained 


‘is within 6 %' of the experimental ‘value. seéond order’ perturbation 
‘calculation based on harmonic oscillator functions did:not: give concordant 
results. An unpublished analysis’ of the effect of rotation: on the relative 
intensities of the‘lines in’ band by Kemble) is given andthe relative 


intensities calculated for this band, giving: agreement with experiment 


628: Dispersion and Lp Line Width in Alkali Vapours. 
8. A. Korff. Phys, Rev. 34. pp. 457-462, Aug. 1, 1939, © 
Measurements were inade photographically at various vapour Qevilities 


| é the widths in absorption of the sodium D ines, and of rubidium 4201 


and 4215, ‘Stewart's’ line width équation ‘was again verified, indicating 


‘that scattéring produced the opacity at the edges of absorption ‘lines at 


low vapour densities. This’ equation has ‘not previously been directly 
tested for higher’ series members. “Photographic measurements of the 
refractivity of sodium ‘vapour near the D lines were‘made, and increased 
precision obtained over the visual | meastirements ‘previously reported. 
The dispersion is found to conform to the classical curve, within an experi- 
mental error of 1%. The form of the dispersion to line ‘width relation 


is shown’ to remain unchanged for higher series members. A theoretical 


treatment of the line ‘width equation is given, indicating the modifications 

ich quantum theory introduces. The form of the equations remains | 
unchanged, but..the number-,of molecules. active in. scattering is made 
explicit.  ‘ Negative line, width.” is: introduced, to, the 
negative term in the dispersion formula, but the alain would be.small 
at high temperatures... AUTHOR. 


629. Additional Séries, Linge in Spectra of Cit and 1. S. 
Phys, Rev. 34. pp. 534-536, Aug. 1, 1929. 

Several of the strong lines of CII have been identified as combinations 
of the *P term of the sp® configuration with the quartet terms observed bcd 
Fowler Selwyn. This fixes’ the term ‘values 206810+7,) *P, 
== 206789-2; 4P, = 206760-6. In NII the term value of the 1S term of 
the s*p? configuration has been fixed at’ 206159, and of the +P term of the 
sp® configuration at 72084 relative to the term values: given by Fowler 


and Freeman. The 4S term combinés with the 4D term of the same con- 


figuration to give the nebular line at’ 5754-8 A, AdJarge number of terms 
including those which Fowler and Freeman arene re ‘‘a” have been 


are given, _ AUTHOR, 


A.B. McLay and M, F ‘Crawford. Roy. Soe., Proc. 128. pp. 50-53, 

The term structure for TIIII advanced by Carroll is shown by técent 
work by the authors to be untenable. Afresh analysis is here put forward 
based in part on new measurements. The classifications of beste pat 
lines of TI IIT are listed; 

VOL, XXXIII.—a.—1930, 


CS 
» 


» 7631. New Zine Hydride Bands in ‘the Ultra-Violet, E. Bangtason 
and B.'Grundstrém. Zeits.f. Phystk, 57. 1-2. pp: 1-10, 1929. 

“'New:\bands for zinc hydride were found between the wave-lengths 
250A: and 2000 A.,'and the structure of five of these bands examined, © It 

_ is shown that, considering their simple P~ and R~ sections, they repre- 
sent a 1’ —» 15 electron jump of an ionised Zn+ H dipole. | The com- 
bination relations are examined, and from these relations the constants of 
the beginning and end conditions are obtained, whilst an-end scheme of 
the system is given and the dissociation energy calculated. Finally, the 
authors discuss the intensity distribution in the bands and attempt to draw 
regarding the causes of the band production... Ri C.F. 

- 632. Properties of a Class of Molecular Terms, Particularly 
Terms. of the: Helium Moles... H, Dieke.. 7. 
1-2. pp. 71-105, 1929. 

Investigates the rotational structure at. the terms of a 
the influence of the characteristic rotation of the electrons can be neglected. 
Fotlows the passage from stronger to weaker rotation, or from weaker to 
stronger coupling of the orbital impulse of the electrons, by means of: a 
perturbation calculation on the lines of Hill and van Vleck. . Formule 
are obtained. which represent approximately the energy: of a molecule 
even. in. the, transitional stages. The results are applied to terms found 
in the band spectrum of helium; some of these have the orbital impulse 
of the electrons very strongly coupled. to the line joining the nuclei, while 
in others itis almost uncoupled. There is in general good agreement 
with theory. The distribution of intensity in the bands, which is often 
anomalous, receives a [See Abstract 


New Regulliettion in the Band Spectrum of Helium. Part III. 

H. Dieke, Imanishi and T. Takamine.  Zeits Physih, 87. 

5-6. pp. 305-325, 1929. 
Continuing previous work [see. Abstracts 3016 and $042 ( 1929)), 

the bands corresponding to combinations of the 4s, 5s, 6s, 4d, 5d, and 6d 

terms with a new end term are assigned. The end term 2s’ is ‘interpreted 

as 2m°X, and is analogous to the B state of the hydrogen molecule. In. _- 
! addition, more bands are given having the 2p state as final state. W.S.S. 


634, Ultra-Violet Dispersion Frequencies of Alkali Halides. 
R. Hilsch and R. W. Pohl. Zeiis. f. Physik, 57. 3-4. pp. 145-153, 1929. 
- Gives frequencies observable in air and also a consideration of energy 
by means of which the first ultra-violet energy levels can be calculated 
with sufficient approximation. The work is based upon the experimental 
fact that the light absorption at the. first the elementary 
Ultra-Violet, J. C. Boyce and K. T. Compton. Nat. Acad. Sci., 
15; pp. 656-658, Aug. 1929... 
_ »» An electrodeless ring tube was used attached to the slit of the vacuum 
| spectrograp h by a side tube. With neon the strongest lines were those 
due,to NelII, with NeII and NeIV less intense and Nel practically absent. — 
Selective ionisation was possible, lower pressure and higher power favouring 
higher stages of ionisation... The lowest ionisation limit (of NeIII, corre- 


sponding to the state to be or ‘3 
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volts; less complete analysis of ArlII gave a tentative lowest:ionisation 


limit of 329,500 or 40-7 volts: A table gives the wave-length and:initial 

and final terms of a number. of lines of NeIII,: NeIV; Arlll and: 

Further ‘study of the spectra of Ne and Ar inthe region between A2200 

and \A1300: will: be required to connect the results -with those obtained:in — 

the visible and. near ultra-violet regions...’ A:new ‘vacuum spectrograph of 

gteatly increased range and 
this possible, 


636. Afterglow in Glow Filled with and. 


0- 5-3 %,.argon has been studied’ visually. and Since 
the spectrum of the afterglow is generally a recombination spectrumy it 
is possible by comparison with the spectrum of ‘the’ principal discharge to 
determine whether the latter is an: activation ior! recombination spectrum: 
The discharge in pure neon gives lines due to both atoms and ions, ‘The 
strongest lines are the red arc lines 1s-2p, As far as the afterglow is 
concerned’ these lines be divided into three’ groups: ‘(1) "lines ‘which 
do ‘not’ appear in’ the ‘afterglow: (2) the are lines Is—2p, Which’ dppear 
weaker in the afterglow for 6.10~* sec.; (3) other arc lines which first 
increase in intensity immediately ‘the potential is switched off;’and then 


décrease. ‘The spectra of the’ principal discharge and afterglow ‘ini ‘argon 


ate similar to those Observed in neon.’ In glow lamps with argon and 
neon the ‘neon lines are confined to the discharge, while argon lines ‘appéar 
in ‘the aurora. ‘The neon lines in’ the discharge and in the afterglow are 
very similar to those obtained in pure eon. It is concluded that the 


discharge in argon ‘gives tise to an activation spectrum;’ (2) that’ the 


argon spectrum from the aurora’in tubes containing argon and ‘neon’ is ‘a 


. recombination spectrum ;. and (3) that the,afterglow both in argon and in 


argon and neon mixtures gives a recombination spectrom, __—s“*F LJ. Ww. 


637. Forbidden s-d Transitions in Alkali Ww. Prokofjew. 
Zeit. f. Physik, 81. 6-0: pb. 887-308, 1028 to. 1d 

The metal was heated in 'an iron tube 70cm. 101 
observed by means of an interferometer and glass 
The transition probability of the forbidden 1s-3d lines is found to be of - 
the‘order 10-* to 10-® ‘The probability of the Is+4d line of'Cs is found 
to be about the same. The intensity ratio of ‘the components ‘of ‘the 


1s-3d-doublet of Cs is 1-4 to an accuracy of 10 %. FS. 


‘638. Theory of Intermittent Action and:Series'Spectra. 
Kar. Zeits. f. Physik, 57. 5-6. pp. 416-428, 1929. Sie 

Describes a new viewpoint ‘from which Bohr springt: one 
level to another can be considered, based On‘ the theory of intermittent 
action which the author has developed in previous “papers. A’ general 
agreement is found between the resulting theory and’ that of S.C. Kar. 
It appears to lead to a more general formula for series spectra than other 


theories such as that of Sommerfeld ; when relativity is taken i into account 


the fine structure of spectra can be explained. 5% i. N, A. 


639. Nature of. the Resting ‘Mass. of Lighe ‘Quanta. 
Pokrowski. Zeits. f. Physik; 57, 1-8. pp: 566-569, 1929... | 
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Origin: In! that: case it! should: be:possible; by. 
light in'the magnet field of the sun, to. obtain the value of ‘for quanta. 
Making use of ‘the measurements of light deflection made by Campbell and 
Tramipler in- the. 1922 solar eclipse: in the neighbourhood, of ithe isun’s 
magnetic pole, it can be shown that ‘the charge of the quantum is ‘positive, 


New Ultra-Violet Cadmium Hydride Bands. Bengtsson 
and Ry ‘Rydberg: Zetts; foPhysik; pp 648-657; 1929, 
Néw ‘bands of cadmium tnydride‘have been found bétween:2700'and 
2200 A., and the conditions for their excitation investigatéd. « The barids 
consist of simple. ‘Pvand.R brariches},and the system:of' bands. is attributed 
to an electronijump ‘ionised cadmium ‘hydride: ‘The nuclear 
Vibration formula and‘the constants of the band system are’ given:’| ‘The 
intensity distribution:is discussed; and the energies of dissociation of the 


which was in agreement with the previous prediction of Hund. . From the 
Zeeman effect, it is deduced further that antimony does not fit in with the 
Russell-Saunders scheme. The presence, of a superfine. structure j is estab- 
lished for the term $*P,9, whereby the. Green amd Loring disproof of the 
g-summation rule is explained. The Tesults are pita for the, already 


642. ‘Regularities in the Arc’ Spectrum x. Rao. 
Soc., Proc. 128. pp1238-246, Aug: 7,°1929: | 
Describes measurements ,.on, the -arsenic, arc: in. the Tegion 
X8800 to A1370, a number of pxeviousky: unrecorded lines being included, 
which lead to the identification of combinations between the deepest set 
of terms, 4p4S, "D, *P, andthe higher. 5s,and terms,..Combinations 
with some of the terms of the 4d state. are also, suggested... The resonance 
triplet is found to correspond .to, the, combination cata- 
logue of lines. for the As, with the 


f. Physik, 57. 11-12. pp. 865-868; 1929... 

The spectra obtained from arsenic under ‘different: conditions: 
tion contain many, lines which are.to be: ascribed to AsIII,’ Ehese lines 
are, classified. is 
by the theory of Hund, of) W 


"644. Band Spectrum ‘of ‘Lanthanum ‘Mohoxide, Ww. Je evons. 
Phys Sot., Proc. 41. pp. 520-544; Disc., 645, Aug. 15, 1929. 
“From observations on the band spectrum of lanthanum ‘mowoxide 
between A2850;@nd :A8700)}:the- author: ‘has ‘obtained the ‘positiohs of 
the band heads, ‘most of whichhave not previously beet recorded,’ and 
"VOL, XXXUI.—a.—1930. HE 
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with: thosé’ of Auerbadhy’ givirig’ details imost’of ‘the 
band. heads,in the two infra-red: groups, Mecke, obtained seven 
systems from a vibrational analysis: pp. 4 
and: 86/. Feb. 1; °1929];! is‘ shown! ‘that certain’ of Mécke’s ‘conclusions 
may be regarded as correct. The o contradictory, depending 
‘upon’ the'interpretation (ofthe results! ysed’ the’ seven syste 
to. have 0,0 bands at (2) X4418, (3) AS600) (4)' 
DISTT aiid’ (7) ‘The ‘eorichisions’ 6f Metke,’ ‘supported "by 

sent atithor’s results; are that’ the’ systems (3); anal 
System’ (2), band of'the author's being’ ‘Band if 
‘fésults. Hf the present analysis is correct, then Mecke’s that 
_systéms (¥)°atid (2) have ‘common final state; and ‘also that te initial 
‘States'for (1) and (2) appear’ to’be the'final states of (4)‘and (6) respectively, 
cahnot be Tf thé theory ‘that Systems (1) aid (2) have’ a toifition 
fittal state is*torrect, thei’ any’ states‘ of these two systems common with 
“Systemis anid (6) “must be the’ final states ‘in ‘case. ‘Systentis (4) 
“and (6), which appear'véry ‘tnuch’ ‘alike; ‘are examiinéd' in’ more ‘detail’ to 
ascertain whether they possess Common initial’ Or final statés? whilst sortie 
“ultra-violet bands degraded in’ the oppositedirection to systems (1)'td (7) 
re exattined, although no conipléte'systent can be'traced from the results 
‘obtained up t6’the present. Finally, brief ‘note ‘onthe gerieral th 


Lines’ arising ‘from the term sp**D ‘were in All. 
combination was found in Int from | previous. d data, 


Influence’ of Foreign Gases ont Intensities of Magnesium 
Lines 4571 and 2852, J. . Frayne. Phys. Rev, 

690-596, Aug. 15, 1929. 

“The: “Mg line 4571, 3'S-3°P,, is very Weak’ in ‘the arc, while 9859, 
is very.intense,),;The life ofthe state. is:caleulated to be 
4 10-3 while.3'P has a,life of 3 Collisions ofsecond 
kind between excited Mg atoms reduce intensity of 4571,in'thejare, At 
a Vapour. pressure. of 10-4 mm., the time between collisions of ;the, Mg 
atoms 10-% sec, 457] line should,appear; strong, at, this, or lower 
vapour pressures. , Vapour from solid Mg metal at 500°.C..wasiexcited.in 
an. evacuated tube.by.an, electrodeless short-wave discharge,’ The 4671 


line, appeared.in the; discharge as a fairly. prominent (line. .Thenoble 


§ases,enhanced this line, the intensity relative.to . the triplet.3838 increasing 


up to about 20 mm. in argon and 10 mm. in neon and helium, and then 


rémaining  ptactically constant. At these atpom inicteased? the 


line 100 times, Ne about 70 times, and He about\40'times)»N, and OO 
increased 4571 up to the limit: of ‘which’ the 


discharge could \be operated; caused a slight incréase‘at’a pressure’ of 


about 2 mm.; Intensity+pressure curves for noble gases have ‘been repro-. 


. duced theoretically, proving the assumption that excited: Mg atoms suffer 


collisions ‘ofthe ‘second kind with the walls, ‘and that:action of a noble 


gas in enhancing the 4571 line is due entirely to the slowitig up of diffusion 
of Mg atoms in 2°P, state to the walls, and to its inefficiency in causing 
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the second Kind. with exited Mg atoms. All: gases reduce 
2852. and all singlets terminating on the 3'Plevel, In pressure of 
Hy, reduces 2852 faster than the singlets., Dissociation of the I , molecules 
state Reduces nedintinn: from that: state. AUTHOR. 


647, Infra-Red Absorption Spectra of Organic Nitrates. E x. 
Plyler and P. J. Steele. Phys. Rev. 34. pp. 599-603, Aug. 15, 1929, . 
_., The infra-red absorption of. four organic nitrates: has been studied 
the tegion 1-0 to 7:5... The liquids used are methyl nitrate, ethyl 
. nitrate, propyl nitrate and butyl. nitrate. Two absorption bands..at 
and 2-96 are. attributed either to an. OH linkage, or water. 
other bands are attributed to the carbon-hydrogen linkage,-and as an 
additional CH, group is introduced, two. characteristics appear, namely, 
the intensity of all bands decreases, and a shift.of from 0-01 to 0-06 p to 
_ longer wave-length occurs. No characteristic absorption spectra of the 
NOg, group have been found to exist in the organic nitrates, Previous 
workers have found that, the. carbon-hydrogen, linkage gives regions of 
intense absorption at about 3-43, 6-86, 8 to.10 and 12 to 18m. In the 
present work an intense band was observed at 6-7 1, but the observations 
were not carried past 7:5, and the other two fundamental frequencies 
were not observed. However, from observed . bands. there have. been 
calculated four regions of intense absorption, which are. assumed to. be the 
fundamental frequencies, and all other bands observed are attributed toa 
porscaeacsnaeg or overtones of these fundamentals. AUTHORS. 


~ 648. Infra-Red Absorption Spectrum of . Hydrogen ‘Sulphide, 
A. H. Rollefson, Phys. Rev. 34. pp. 604-610, Aug. 15,1929. 
"The infra-red absorption bands of hydrogen sulphide in the tegions’ of 
4: 2, 5-6 and 8-0 p. were investigated by means of a prism-grating spectro- 
meter. A narrow, intense absorption band was observed at 4-2, but 
could not be resolved. The 5-6 band observed. by Coblentz was. not 
found. Evidence is presented to show that the band observed by Coblentz 
might have been due to an impurity. —_—aore lines of the band in 
the region of 8-04, were observed. AUTHOR. 


649. Band Systems of. Titanium Oxide. Lowater. 
Phys: Soc., Proc. 41. pp. 657-667; Disc., 667-668, Aug. 15,1929. 
~. The’ bands of TiO have been found to extend toward the infra-red 
through some 800A. further than the ratige previously known. Bands 
in the orange, red ‘and infra-red regions have been analysed into two 
systems, distinct from the blue-green system. One of these is due to the 

transition 1[] 12, the other to -> the latter having the same 
bands i in the ted i is in progress. AUTHOR. 


Frank, Inst, J; 208: pp. 368-369, Sept., 1929. 
Light from an. incandescent Jamp 
vapour 80 cm. long and photographed with a 14-ft. concave 
‘Rowland grating. Results from 6117 A. to 6309 A. are tabulated. Two 
band heads located by Nakamura at 6200 A. and 6210 A. are shown not 
tobe heads, but one at 6150 A. is confirmed. Curves of the bands indicate 
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/. 0651, Line Absorption Spectra of Solids at. Low ‘Temperatures 
in: the Visible and: Ultra- Violet Regions... Preliminary ;Study of 
Gadolinium Chloride Hexahydrate. S. Freed and:F. H. ‘Spedding. 
Phys Rev. 34. pp. 945-963, Sept. 15, 1929. 

“The: absorption’ ‘spectrum: of Jhexabydrate, 
GdCl,, 6H,O, has been examined from 2000 Avto 6000:A. at the ordinary 
temperature and at the temperatures of liquid air and hydrogen, ,,Ahbout 

ninety lines were measured; almost all in the ultra-violet, and, all sharp, 


the ordinary temperature. As temperature falls there is;a.slight 
Seneral shift ‘towards the red, and greater separation: in; dines: of the 


same multiplet, due to contraction of the crystal, There. ‘are;,many 
indications of multiplets with constant frequency; intervals....Asmew method 
of growing crystals is desctibed, whereby the eryataiownad songeuiing ‘up to 
5x1: 0 cm., were grown in two to four days. 


Ultra- Violet Absorption of the. Carbor yl 
1990.2 
_ Absorption: with aliphatic hydro-aromati 
beonds show that, of the-two ultra-violet absorption bands observed wit 
these compounds in organic solvents. and. in water, those. corresponding 
with the longer (Amaz, at about 2600-3000, A.) have for, max, 
the value about 1-2-1-4.; The valués of Amex. for the first ultra-v 
absorption bands of the cathdael group in acids, ketones and 
are discussed, anda new series of values for the ketones is given. 
results, previously obtained for propaldehyde, show that .the 
bands exhibit normal behaviour, The. fact that earlier results obtained 
with alcoholic solutions pointed to.abnormal behaviour is. attributed 
reaction between the alcohol and aldehyde; such reaction may be follow 
optically. The formation of aldehyde hydrates, semi-acetals and aretals 
may. be traced by investigation. of the ultra-violet, absorption. ‘A, 


"653. CH-Band at 13143 and Hort. 
Nature, 124. p. 480, Sept. 28, 1929. ~"'* 

From the genera characteristics’ of ‘the “CH. band w 
maximum at 3143, observed with a condensed ‘Spar! 
between tungsten and carbon electrodes: in hydrogen, it appears to 
bélong to system. The nuclear distance iti’ the state is 
¢=1-12 x cm. “With a similar dischatge and 4 lithium electrode 
in place of tungsten, in a mixture of nitrogen and hydroge a 
simple band at A2530 is observed. Analysis shows its emitter’ to be the 
NH-dipole and the cofresponding transition “of type: The 
nuclear separations of the molecule in its initial and final” States are 
= 1-03 X 1078 cm. andy” = ‘06 x cm. respectively,” J. 


Super-Multiplet Intensities in thie’ Titanium. Spectrum. 
R. Harrison, and. R.SiI. 19) ppi 109-133) Sept.,.19201 
Intensity measurements have been made on’ a complex super+multiplet 
of normal titanium, 5D’FG’ — 5H’GF'DP’, arising from: the transition 
[(3d)*4s]4p — 4d, and on a simple super-multiplet, §D’FG’. — 5F’, arising 


we from the transition’ [(3d)*4s]}4p'— 65.. The intensities in: the latter are 


nearly normal, being within’ % of ‘theoretical values: ‘The complex 


+» ~ multiplet has extremely ‘anomalous intensities: ‘Very few lines: have 


normal intensity ratio to one*another, 
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The average ‘deviation ‘of ‘the sums'from the mean’ is’ about 
15 Yafter an‘excitation correction’ of'2080' Ay for the temperature of the 
‘Soe, Trans, 26. pp. 6V1--690, Nov., and pp: 691-949, Dec:, 1929, 
treatise on the subject thirty-eight papers and discussions 
by’ various contributors arranged under’ three''main headings, with a 
“General Introduction’ and a’ final by: We Garner 
Spectra in the Visible and 
| and’ Symbolism for the Spectra of Diatomic’Molecules,”’ 
by ‘Wi Richardson; Band Spectra’ and Atomic Nuclei,” by R, 
“Chemical Binding; by’ Detailed) Electronic 
re of D tomic. Molecules, with Special Reference 
Electronic’ Structure ‘Of Some Diatontic’Molet 
ard- Jones; ‘ Electronic Levels of H,,” W 
“ Band Spectrum of Helium,” by W. E. Curtis; ‘‘ Determination of 
Heats of Dissociation by Means of Band Spectra,” by R: T. Birge; “ Ab- 
sorption Spectra of Methyl Halides and other Methyl Compounds in the 
‘Uitra-Violet and Schumann Region,” ‘by G. Herzberg and G. ‘Scheibe; 
in Band Spectra,” by R: T. Birge; Isotope Effect in 
tion ota of Iodine Monochloride;” by J. Patkowski and W | 
s; “ Recombination Spectra of Halogens and Probability of Mole- 
cular from Atoms,” by'V. Kondratjew and ‘A, Leipunsky; 
* Absorption Spéctrum ‘of Chlorine Dioxide,” by C. F. Goodeve and C.P. 
Stein; “ Band Spectra and Electronic States of Somé’ Metal Hydrides,” 
Bengtsson and E. Hutthén; “ Spectra of Metal Molécules,” ‘by 
. Barratt; * Visible Absorption’ Spectra in Crystalline Salts of Rare 
by F. I. G. Rawlins; “ Absorption Spectra of Polyatohic 
” by V. Henri. Discussion by J. Errera, J. E.Lerinard- 
Jones, G. Hy, Dieke, W.,.Jevons, R, Mecke, Vv. Henri, 0.8, Duffen - 
 dack, R. S. Mulliken, G. Herzberg, C. P. Snow, H. G. G Grimm, R. C. 
Johnson, E. B, Ludiam, H. Y. Kondratjew, W. E. 
Curtis, C. F. Goodeve. 
Part IJ.—Raman Effect, Molecular Structure by Light Scattering,” 
by C. V. Raman; “ Excitation of Raman Spectra,” by R. W. Wood; 
‘Raman Effect with Liquid Oxygen, Nitrogen and Hydrogen,” by J. 
7 McLennan; “ Degradation of Light Frequencies by Molecular Scattering,” 
by. J. Cabannes; “ Polarisation of Raman Radiations in Liquids and 
 Crystals,”’. by J. Cabannes; ‘ Raman Effect in some Liquified Gases,”’ 
by. P..Daure;.,“‘. Raman Lines in Spectrum of Electric Discharge,” by 
H. S. Allen; “ Raman Effect.of Some AX, Groups,” by A. M. Taylor; 
“Plane Polarisation of Raman Spectra and Raman Lines Scattered 
from Coarsely Powdered @rystals,;’”’ by A. C.:Menzies.Disoussion by 
Henri, O. W. Richardson, H. G. Schaefer, 
Lowry, R. Mecke, J. Errera, W. E.Garner,. 
Part Ill‘ (a).—Infra-Red Spectra of Solid 
Paper;’”’. by C. Schaefer; Infra-Red Absorption Spectra of Salts °Con- 
taining the Group AX,,”-by A. M. Taylor; ‘Band Spectrum of KMnQ, 
‘the Crystalline State and’in Solution,” by A. M. Faylor.. Part LI. (0) 
«Infra-Red Spectra of Liquids—“‘ Introductory Paper,” by J, Lecomte; 
Infra-Red) Bands; of Hydrogen. — 
“VOL. XXXIII.—a,— 1930. ORG. 
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Spectra. of; Liquids :below.3.u;" by Ji.Ws Bdlis, Past 
Red» Spectra: of Gases Paper;’” Robertson; 
Infra-Red. Spectra: of: Gases under High: Dispersion;’”: by E..F. Barker 
and: C,. .F.-Meyer;:.‘‘ Chemical; Structure and Infra-Red Analysis;’’, by 
Form: of the Molecule .of:Carbon Dioxide;’’ by Fs: G. 
Rawlins;, Probable Infra-Red; Spectrum of Sulphur: Vapour,” ‘by: 
Taylor; “; Vibration-Rotation: Spectra of 
§mow; Absorption Spectrum. of Ammonia Gas in ‘the Near Infra-Red;”’ 
bydReMecke and R, M, Badger. Discussion by: H. G.-Grimm,:E: 


Comptes 189. PP. 283-286, Ang. 6, 1928." 80. | 
Deo. 1, 1929. 

btain total reflection of atigies of incidence less than @ = = 'V%., The authc 

found a method for ascertaining, by means of an appropriate ionisatio 
chamber, ‘the values of the Aopen | powers of different. mirrors for X-ray 
of ‘wave-lengths of some tens units. “The’ reflecting power i is, 1 
constant throughdut the’ range of tal ‘reflection, but falls off rapid 
as the angle of incidence i increases. The curve of angles of incidence ad 
reflecting powers ig traced.” Tt is then sought, by the Fresnel—Prins for- 
Mula [see Abstract 1624 ( '1928)}, to find what value of must be used wit 
‘coeficients of absorption to a curve ‘Corresponding 
experimental curve. “In this way the index of refraction and the coe feast 
4 absorption are found together. In ‘this way the Coefficient of absorption 

found for mirrors as as Glass for of great 


*hosphors. Agnes Arsenjewa, Lets, Physik, 57. 3-4, pp, 163-172, 


weakened, with thallium phosphors strengthened.’ At the same time the 
short-wave. yisate of the two bands shifts towards the violet,, and in 
many. .cases..the bands.,split.. up. . There, is,,in, addition, abroad band 
in by the X-rays which moves farther and farther into the violet 
with ‘continued ure, and which overlaps the sharp bands. This 
absorption comes in’ thé ‘course Of ‘days! these effects’ 
of whether the observations ‘made ‘on a which 
is coloured before'or by the radiation. 
and. R. D. Richtmyer, Phys. Rev. 34..pp. 574-681; Aug. 15; 19297 
satellite’ structure accompanying. the X-ray diagram lines La, 
LB and LB, has been’ investigated for the elements (Rb(37) to Sn(50). 
This structure, is more, complex than has) heretofore been assumed. N. 
only:is the number of satellites greater than previously reported, but a 
continuous: spectrum seems to extend for some. distance: toward: shorter 
~—wave-lengths| beyond the, satellites. Tables are given ‘showing  wave- 
“ee lengths, values of y/R and of Av/R (Ay — difference in frequency between 
satellite and parent line): for: five: (seven for; some: cage satellites: of 
VOL, XXXI1I1.—a.—1930. DEH 
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La, four of LB;, of Lips The empirical latin revionly 
forthe Ka satellites is found to hold for theseL satellites: namely, the 
square root ‘of the difference in frequency between a satellite and its parent 
 jiné is’ a linear function of atomic ‘number—similar’ to Moséley’s law for 
diagram lines. The difficulties of obtaining values of the Wi of 
satellites as accurate as are the measured wave-lengths of the correspondi 
diagram: lines are «discussed. It is shown that some of these diffic 

may ‘be eliminated by obtaining a’ densitometer curve for the energy 
distribution through the parent line at.a voltage just below the excitation 
voltage of the’satellites. From measutements on a plate: taken at “high 
dispersion it appears that satellites be resolved’ into ‘fine-structure 
components. AUTHORS. 


059, Bending of X-Rays: Very. ‘Thin. 
Leits.f. Physik, 57; 9-10. pp. 667-668, 1929... 

It has been shown that the phenomena observed can be cietatand i 
a first approximation as due to.a two-dimensional lattice. -This, however, 
does not give a full explanation of the observations. As a matter of fact, 
thin mica plates, which have been split up. by heating. and give the effect 
in question, are considerably bent. The X-rays fall on a large number 
of thin plates, making various small angles with one another, the orientation 
of the normals being irregular. This destroys the Laue effect, since the 
Laue spots _ are very sensitive to a. turning of the crystal. The B 
effect, however, will persist in such a way as to give much the same result 
as a two-dimensional lattice. When an ordinary mica plate is slowly 

ed round a vertical axis, and at the same time subjected to rapid 
-yibrations about the horizontal axis, the diffraction image produced by 
a beam of is almost, the same as. that by the 
mica paw A. 


660. X-Ray Diffraction Crystalline Aggregates. s. B. 


Hendricks. Zeits. f. Krist. 11. 3. pp. 269-273, Aug, 1929... 
The X-ray diffrattion patterns from natural’ ‘crystals of raolinite a: 


can be explained as due to a space lattice diffraction from a micaceous 
crystalline mass, in ‘which thé crystals diverge slightly from being parallel 
to the cleavage surface, but are not rotated about the normal to the surface. 
Evidence is brought forward to show ‘that the patterns cannot atise from 


a ‘system ‘of superimposed two-dimensional’ as 
Linnik (Nature, 123. p. 604, April 20, 1929), 


-661,. X-Ray Diffraction by Amorphous Solids. Pp, Kris 
Indian Journ. Phys, 4. pp. 99-108, Aug..1, 1929. 

The change from the amorphoiis solid to the liquid sind is Sc ania 
oy anomalous rate of thermal expansion, specific heat and thermal conduc- 
tivity, ds shown by the recent work of Satnsoenand of Parks and Huffman. 
An X-ray investigation of the changes in the case of ordinary rosin, shellac 
and ofa synthetic resin having the composition (C;H¢),;° has no® been 
carried out. ‘The changes*in the positions of the diffraction maximia have 
beén followed from °28°~120° C;» Im’ the case of shellac ‘and’ of the 
_ synthetic resin; the contraction ‘of the’ halo is’ greatest from 28°-45° C.; 
but: in’ the case»of rosin the maximum changes’ take’ place:at’a higher 
temperature (about 65° C.). The changes in the size, breadth and diffuse- 
ness of:thehaloes as well as the scattering at small angles ne 
cussed in’ the light of the: Raman-Ramanathan theory. AUTHOR, 
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‘True Absorption of the Energy of Electromagnetic Radia- 
The various changes of energy wick occur eater 
Matterate detailed and discussed with special’ reference’ to' the Compton 
effect. Froni’ data given by Dauvillier the “author: that ‘the 
maximum absorption due to Compton’s recoil electrons *6ccurs at 0-06 A., 
i.@:, in the region’ of y-tays’ which havea wavelength of 0°02 A. The 
* gelative absorption” of air aiid water is discussed, andthe éffects 
_ found to'run’a parallel course, the ratio remaining’constant. ‘The’ relative 
ntimbers of récoil and photoelectrons; is then calculated;' but account is 
not taken of the unmodified’ scattering coefficient. Recoil electrons are 
discussed and their absolute ranges in air and water, with réspect ‘te their 
polar distribution, For wave-lengths less than 0- 06 A., 98 % of the energy 
in the fofm of ‘kinétic efiergy of recdil electrons, and energy of 
the photoelectrons is relatively small. Finally, the ranges of | photoelectrons 
and recoil electrons in air are discussed in reference to ionisation ard to 
the minimum ‘Size ‘necessary. for’ complete absorption in an ionisation 
“963. "Temperature and the Compton Effect. G. gE. 
and. H. Bauer. Phys. Rev. 34. pp. 387-392, Aug. 1, NOPD on 
The intensity of X-rays by crystals should increase 
with the temperature according to Debye. It is to be expected that these 
scattered rays of Debye would be unmodified. ‘Hénce the ratio of modified — 
to unmodified rays may decrease with the temperature. Debye’: s -argu- 
ment applies to powdered crystals and therefore to so-called amorphous 
substances. “The effect’ of temperature on this ratio has therefore been 
examined, Using DeFoe’s method an. aluminium absorbing sheet was 
transferred from the primary to the scattered beam and the ratio of the 
two ionisation currents found at. temperatures of — 140°C., 25° C. : and 
565°C. Wave-lengths ranging from 0-32 A. to 0-62 A. were stattered ‘by 
carbon at angles of 60°, 75° and 90°. Also X-rays were scattered from 
aluminium and copper at angles of 90° and 130°, In each case, the differ- 
ence between the ratios at the. different temperatures was not greater | than 
the probable error, implying that there is no effect of temperature on the 
of modified to unmodified rays in the Compton effect. AUTHORS. 


(064. Ratio. of Intensities of Modified and Unmodified Rays in : 
340,1929. 
 *Phe filtered out WK,; ind Ks Hinds a Coolidge tobe were 
to ‘impinge on ‘the’ scattering substance (Li, C, Al, S,"Cu’or SiO,). ‘The 
stattered radiation consisting of a'mixtufe of the modified and unmodified 
Trays was then passed ‘through ‘a copper absorber, and: the absorption 
coefficient was determined for different thicknesses of the absorber, at each 
angle’ of ‘scattering investigated. The variation in absorption coefficient 
‘with absorber thickness enabled the proportion of modified'to unmodified 
radiation té be calculated: Scattering angles from 30° to 106° were 
employed. With increasing scatter angle and decreasing atomic number 
‘of the scatterer, the ratio;\ modified to-unmodified intensity; was found to _ 

unmodified radiation intensity aly 
results the formula int = is deduced, 
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of the present résuits which refer:to! hard /fays: other 


«665, Critical. Determinations. ‘of ‘the, K, ly posers M, Levels: for 
Lighter, Elements. Mukherjee and, By 
, at is shown.that, the, true K absorption, levels, te.whichthe electron 
passes ,.at, infinity, precision,, measurements...of 
characteristic X-rays.and; optical, lines; Using Sommerfeld’s.. regular 
doublet separation. the values for L, and Mj,are.also derived. The results 
are compared with the observed critical potentials obtained: by the.electron 


"666. ‘Secondary Ray Spectra. ELK. Richemyer. 
Inst, [..208. pp. 325-362, Sept, 1929. 

After a Incid summary of the relations between absorption Linits 
and chemical constitution the double ionisation t of Wentzel and 
Druyvestyn are shown to be insufficient. The La doublet of silver. has 
seven i with a ih continuous spectrum ex extending from La’ 
v olts” Short’ ect 

observed in many ‘other’ cases. A series of Moseley graphs ” 
satellites’ of La, Ly, fdr most of the elements from Rb (37) 


So practically a. linear “function of the atomic 
ate found from Cu(29) and 
. -shélls respectively are being built up. _A tw o-electron jump theaty, is 
put forward that the vacancies in an atom, by loss. of ons 
electron. from. an, inner and one from an outer. are simultaneo sly 
filled 1 up by electrons from the next outer shell and outside 
This is shown to be inconsistent with such, as is 


‘Kulenkampf ‘and 'B. "Woernle.” Phys. Zeits. 30. pp. ‘861-554, 
Se t. 1, 1929." 
are given an which ‘can 
be used! fdr) Xrays'of long wave-length. It ‘is tot suitable for medsure- 
ménts‘of wave-length, ‘but simply forthe Méasurement of intensity in a 
668, of the Magnitude ‘of Focal. at. the 
Antikathode of the Réntgen Tube upon Current, Strength, M. ra 
Rewutzka... Zcits. f. Physik, 51. 1-8. pp. 
method and. apparatus’ for: this determination are fully 
The results show cléarly that.a change in the surface of the focal spot at 
the antikathode ‘takes place with increase’ of current) and: in 
anticipated from. theoretical: considerations,’ This,change, 
however, isinsufficient to explain the deviation obtained by N asledow and 
Scharawsky: (see Abstract: 123 (1928,} from the linear relationship between 
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Activity. of Lead. Taken the Roof of-the Paris. 

watery: A. Smits. and. (Miss).C. H..MacGillayry, ‘Ahad. 

Amsterdam, Proc. 32. 5. pp. 610-618, 1929. In French. 

_.« . This work continues the investigation of S: Maracineanu [see Abstract 

761 {1926)} on’ the activity: of lead exposed to' sélar radiation. Experi- 
mental details with data are'given from which’ Maracineanu’s observations 

of the emission of a-particles from irradiated lead aré'confirmed, ~although 


this question. Ho. 


670. Temperature Coefficient. ‘ot ‘Radioactive Disintegration, 
0, K. Rice. Nat, Acad. Sci. Proc. 15. Pp: 593-695, July, 1929... 
Radioactive transformations have very low-temperature coefficients 
and cannot, be: influenced. by. any! variations .of temperature within our 
present command. The author examines the dependence of the chariges; . 
with respect to temperature, on the basis of intra-atomic theoretical con- 
siderations in regard to uranium and its:a-particle emission... ‘There is no 
able te Bate it B. 


671, Potetitiat Watts and Radioactive Disintegration in Quantum 
Mechanics. i. Kennard. Phys. Zeits. 30. 495-497,. Aug. 16, 
criticises the statement that on the mechanics: a 
particle of energy W can pass out through 4 potential wall of height V > W, 
on the grounds that by Heisenberg’s principle of uncertainty it can never, 
be asserted definitely that the particle has energy W and at the same time 
. lies within the potential enclosure, for energy and position are non-commu- 
tative quantities, An argument is developed with a simple example to. 
establish the above. The interpretation of Gamow’s theory of radioactive 
disintegration is’ discussed from the present viewpoint, and it appears 
that Gamow’s formula follows, from known. an 
postulate. (as assumed by Gamow).°; WeSi Se 


672. Nature of £-Disintegration to Wave Mechanics. 

J. Kudar.. Zeits. Physik, 57. 3-4. pp. 257-260, 1929. 

.Gamow has recently given a theory of a-disintegration, and the author 
bees his investigation of B-disintegration on this. The electron within 
the: radioactive nucleus is supposed to behave as a free particle between 
walls which to a certain extent are permeable. Certain assumptions are 
made as to the way in which the wave function of the electron alters inside | 
the nucleus; The mathematical obtiined is in with the 
rich character of the B-ray spectra. N. A. 


"673, Theory. of. the ‘Charging Effect Insulated . 
Exposed to Primary. Corpuscular. Radiation or to Corpuscular 
Radiation ‘Initiated bythe Cosmic Radiation. .-W, Swann. 
Inst., J. 208. pp. 259-274, Aug., 1929. 
In order to explain ‘the experimental results already obtained [p00 | 
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whether the phenomenon is due really’ to solar radiation or to atmospheric ae 
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next Abstract], as due to the agency of a primary corpuscular radiation 
from outside the atmosphere, it is necessary to postulate the existence of 
radiation of a penetrating power twenty-eight times as great as the most 
penetrating radiation recorééd by Millikan. and Cameron. Further, an 
explanation based upon the formation of corpuscular radiation shot into 
the éarth ‘by cosmic radiation ‘also’ demands the éxistence’ of cosmic 
radiation of far power ‘than ob 


Jw. 
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"674. to Detect a Surrent: the 
Earth, W. F. G. Swann: and 
275-282, Aug., 1929)... 
The results of the experiment ‘Abstunict 1488 (4927)) that the 

absolute magnitude of the current absorbed by a solid copper cylinder 
20-6 cm. in diameter and 19-3cm. high is not greater than 0-25 9) of 
that which would have been | obtained by, the complete absorption of a 
vertical iScular current’ density sufficient to account for 
of the earth's charge.” [See also previous Abstract.J 


675. Nature of High-Altitude Radiation: W. Bothe: and 'W. 
Reichsanstalt. 

When two Geiger-Maller tubes are placéd near to one 
it is found that, amongst the deflections produced by high-altitude radia- 
tions, there is a noticeable fraction which take place simultaneously in 
both mee From the way in which these simultaneous deflections depend 
on the relative positions of the two tubes, and. from their. large; number; 
it is possible to conclude that each pair is due to the passage of a single 
_corpuscle through both counting tubes... The absorption coefficient.of this 
corpuscular radiation has been determined by. placing layers.of absorbing 
material between the two tubes, and. measuring the diminution, of the 
number of coincidences. The result obtained is, that the. corpuscular 
radiation is just as strongly absorbed, as the high-altitude radiation. itself, 
The conclusion i is that the high-altitude radiation, as far as. it. has mani- 
fested itself in the phenomena so far observed, is of nature.. 
Its probable Properties are discussed from this point, of view... H. N, A, 


676; Ozonisation and” ‘Interaction of Oxygen with” “Nitrogen 
‘a-Radiation. S.C; Lind and BD. c. Am. Chem 

in “oxygen flowing an bulb. is higher; 

pair) the faster the rate of flow. and the lower the intensity of ionisation, 
that i is, higher the lower the ozone concentration from. either influence,’ 
owing to de-ozonisation. The. maximum , yields of, ozone obtained . per. 
ion pair (MO,/NO,) was not, less than 1-5 and.may.be.as high as 2-2:5. 
De-ozonisation appears to be due to a secondary..effect of oxygen ions: 
(or atoms), not to.a primary impact, with an a-particle. In mixtuzes of: 
: nitrogen and oxygen both ozone and acid-forming oxides.of nitrogen: 
are simultaneously formed; also a smaller amount of nitrous oxide. 
Nitrotis oxide formation ‘was investigated only ‘air. ‘The yield’ of 
atid-forming oxides ‘diminishes with’ decreasing N, ratio, while the. 
total Oxidising: power toward’ is 


— 
4 
1; 
> 
1 
CTS 
2 
| 
>> 
i 
; 
4 
44 j 
an 
oR 
V 
2 
rx! . 
ane 
3 
4 


q 


nt energy is measured é res 
the study of various possible sourtes of rtor 


Radiation» Heat ‘Transfer. Formule ‘Saunders. 
Phys Soc., Phoc. 41. pp, 669-575, Aug. 15; 1929.50) end 
yo The general expression for the radiation heat. a 
ib fites considered gafter:which some simple cases are:examined, 4.¢;; patalleb 
platies, concentric spheres, etc: dre then drawn 
for the case of a (surface: completely surrounded by. other surfaces ata 
uniforni ‘temperatare; ‘bat of.no: particular simple shape; it is: pointed 
out that whatever the shapes, sizes‘ and relative, positions of the vatious 
surfaces, the heat trarisfer per unit-area must always lie between minimum 
and) maximum: values depending only upon temperatures and: emissivities 
Lastly, an approximate: forniuleis for the heat transfer when-the 


01 plied, to. two. non ncentric 


“679. Geomidirical’ Radiation Problems. oO. 
Phil. Mag. 8\ pp. 213-218; Aug. 1929.0 
expressions obtained’ by. Ev Ay Milne. {see 2170 
on thé: radiation transmitted. by a pair of circular apertures may -be 
deduced.as particular cases of the following: more generah result: Jf two 
apertures (not necessarily plane) are such that their bounding lines lie 
entirely on.one:and the same sphere; the radiation transmitted: second! 
through both of them is given by R = IS,S,/4p?, where S; and’ S,.are 
the surface areas of the off by the bounding: lines: 
of the apertures radius. e. The p of 
total rate of emission, jocluding all multiple reflections, of pinyin from: 


Relationship between Resistance Heat’ by 
Fiow Through Tubes. Schiller and Te Burbach.. 
30. pp. 471-472, Aug. 1;1929.. 
A, continuation of previous work by: the on. the 
fiuids through tubes and the heat transmission consequent eee it. ‘The: 
present paper discusses the sub “ihre wae of the title by on 


an extensi 
of the forihul# previously obtained 


T. E, We Schumann; Frank. Insts, J 208: pp 
»Mathematical:formulz are:obtained for the distribution of:téemperature. 
in. a diquid. and ‘solid when the liquid, initially at oniform temperature,: 
passes’ lengthwise, through: a right porous prism, sides:of which are: 
adiabatic and imprevious tothe fluid... It is shown that the temperatures: 
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_ of both liquid and solid are functions of time and of a distance, assuming 
the well-known laws governing the transfer of heat from a liquid in 
turbulent motion to a solid, Curves are given showing the temperatures 
‘in the solid and in the liquid. If,a gas is used, the problem is more 
_— out certain useful results are > obtained by a dimensional 


682. Realisation of a ‘Black Body at the ‘Melting Poiiit of pail 
um by a Tubular Method. G. Ribaud and S, Nikitine, Comptes 

pot 188, pp, 618-620, Feb, 25,1929, 

__A description is given « of a tube of palladium, together with dimensions 
and experimental procedure, which is of small diameter in comparison 
with its length:. It is shown'that this tubular method gives ‘an ‘exdellent 
basis or fixed point for pyrometry, the error being extremely small. An 
anomaly of palladium is discussed in that when the mechanical, tension — 
on the; tube is greater than 2-5 gm. per mm, the temperature of 
rupture is suddenly lowered by 8° and then remains’ constant. The: 
phenomenon is reproducible’ with great regularity ‘and ‘is explained by 
an allotropic modification of palladium being’ formed ‘at.‘8° below: ‘its: 
melting point. Thus are: explained the solidification curves of Hoffman, 
Burgess ‘and Waltenburg: Day and Sosman; in their measurement of 
the melting point of palladium, also founda modification + det ‘but this: 
has never been hitherto. $. Gi B. 


‘Movement of Gases all Heated ‘Wires, 
Lenher and G. B. Taylor. Am. Chem. Soe., Pp. 2741-2744, 

A periodic pressure ‘change bas tern observed 
an axially placed: electrically heated wite. The: periodic: pressure change 
has been found to be'synchfonised with a corresponding fluctuation in 
the heating current: A mist-free-zone around a hot wire in a gas con- 
taining a dilute’: mist has been noted. It has been shown that this zone 
_ behaves like the conduction film assumed to exist around a heated body. — 


684. Work Mains. J. Hume. L054. 
and R.S.1. 19. pp. 158-161, Sept., 1929. | 
Continuous thermal regulation of a '150-litre bath over months, to 

: an accuracy of 0:001°C., is obtained by providing large surfaces to both 
the regulator, containing 135 c.c. of toluene, and the heater, a nichrome 
spiral enclosed in glas$:tubing and consuming’ 200 watts: relay 

‘possesses @ freely: mounted armature, ‘and sparking ‘is avoided'in both 
primary and secondary circuits by the use of condensers.across the cor- 

685. A. F. ‘Dutton. Journ. ‘Sci. Insir uments, 

pp. 249-251, Aug., 1929. | 

at such a level that: a black’ body at °75° F; loses heat at'‘the rate of 
17°6 U,/ft.2 hour. It is used to investigate the thermal requirements 
of ‘various ‘rooms and for the comparison of different methods of heating. 

It: consists éssentially of a thermostat with electrical’ heating regulating 

over’several months with even a'l0 % ‘voltage variation: 
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Journ. Sct. Instruments, 6. pp. 318-320, Oct., 1929. 

Aslide rule is described, by means of which the 

of water vapour, and the relative humidity may be rapidly and accurately 

“AUTHOR. 


687, ‘ALR, Jr. Inst., 208. 
143-187, Aug., 1929. 
_(y Avcritical survey of the ‘history, apparatus, methods of. refrigetation 
and cold temperature ventilation. T is: and states 


“688. New Method of the of Hot 
Wires. ‘K. 4. Physth, 8. pr. "933-075, Sept. 16, 
1929, 
| The ‘temperature is determined ‘from observations on’ the natural 
ee of the heated ‘wire, The first part of the paper contains a theory 
of the natural period and its dependence on temperature. Experimentally 
the natural period was determined by resonance methods, and hence the 
_ temperature was deduced. A general accuracy of about 2-5 % is claimed 
for experiments on the filaments of certain, thermionic, valves... B. 


689. Melting Points ‘of Normal Paraffins. * ‘3. Hildebrand 
and A.Wachter. Am. Chem. Soc., J. 51. pp. 2487-2488, 
Determinations of the melting point of dicetyl, synthesised by the 
method of Sorabji, and carefully purified by several 1 tions, 
give a value of 70-2° C.} whereas the value given in “‘ Interhational Critical 
Tables” ig 75°C. “A search of the original sources shows the values 
70, 70+0, 68-70, 69-8; 71, 70; 70-5, 74~75; and’ arranged in 
chronological order. It is, theréfore, suggested that the value given in 
“LCT.” is too high. The melting points of the normal paraffin hydro- 
carbons from C, H,, to as deduced from ‘various ‘sources, are 
_ found to lie'on a smooth curve which is also’ 3° to 6° C. lower than the 
valties thoeen ‘by the elpert 


690. Investigations on. the. Critical. ‘State. “Part Iv. ‘Critical 
| State of Ethyl Ether Solutions. E. Zeits. phys. Chem, | 
4 Abt, A. 5. pp. 365-390, Aug., 1929. | 
Continuing earlier work (see Abstracts 2237 and 2238 929)], the limiting 
curves in the temperature-density diagram and the temperature-pressure 
were determined for a series of solutions of various substances 
in ether. The materials investigated were triphenylmethane, phenanth- 
rene, “berizil’ and’ resorcin. The first form of curve’ consisted of ‘two 
curves which belong to'twodefinite systems: The’second ‘form of curve 
showed a constant value for dp/dt up to the critical point, and‘ then fell 
to lower values. ‘The rise of the critical temperature and pressure ‘con~ 
firmed the results of Centnerszwer, and was ‘found tobe proportional to 
the mumber of molecules in solution. The proportionality held up to 
fairly ‘high concentrations. The retrograde condensation was followed 
isothermally and quantitatively for some systems. ' The isotherms of the 
solutions were: ‘strongly displaced towards the liquid’ end, and most 
strongly in the region of the greatest compressibility of pure ether. a” 


©6861 Design: for! a Humidity’ Slide! Rules Davidson. 
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691. Superheating and of Liquids. 8. 
J. Phys. Chem. 33. 1929: 
-has: been shown that ordinary: benzene, tetrachloride, 
can be superheated-as ‘much as 30° above the normal boiling point 
in reproductions of apparatus used in.intensive drying work.’ The con- 
ditions favouring superheating of liquids are discussed. Objections are 
raised to the mypothesis. that the degree of assox iation 


692, Adiabatic: Calorimetry. Part ‘I: Kenge 
Rounsefell. Zeits. f. phys. Chem. 142. Abt) pp’ 351-364; Aug.)'1029. 
An“exact method of adiabatic calorimetry; imvolving ‘temperature 
changes of the order of one, degree, was developed. The results of earlier 
work were examined, and improved methods were introduced. . Tem- 
peratures were measured with thermometers divided into 0- 01° and 
0:001°, Precautions were observed to avoid errors due to vaporisation 
and condensation caused by changes of vapour pressure. The. sti | 
was regulated. by an electric regulator, and the heating was statis 
by a normal clock and electric of the 


calorimeter was criticised. _ : 


Calorimetric Methods of Potasstith 
and Chloride. as obtained. from Heats; of Solution. A. 
Sept., 1929.: 
"The first part of the paper is'a summary of the values-of the. heats 
of solution of KNQg and KCl as found in the literature.,~The differences 
in the values are considerable, and it is suggested that they are due either 
to imperfect calorimetric. methods or to. polymorphic:modifications of the 
salts... The, bigger variations are attributed to the first cause... A dis- 
cussion follows of the three known methods of calorimetry: (1) isothermal ; 
(2) adiabatic; (3) the compensation method, The advantages and. dis- 
advantages. of different calorimetric;.vessels are fully discussed, and a 
glear sketch of the author’s calorimetric arrangement is. given, with — 
details of construction. The results obtained by the authors show that 
the ‘variable results found” in the literature’ are’ dlmost wholly: dué to 
imperfect calorimetric methods. ‘The: adiabatic’ compensation * method 
found to be the best. The isothermal method also gives reliable results. 
The ‘value obtained ‘for the heat of solution of KNO, . 350Hj0, ‘initial 


“Prevention. of Heat in Gas. | its Use 
Pid the Determination of the Specific Heat of Water Vapour... K. 
Wohl. and Elbe): Zeits. f: Elekirochem, 356. pp. 644-648, Sept, 
1929... Paper read before the Deut. Bunsen Gesell.; Berlin, May, 1929. 

_> ‘By means. of oxygen-hydrogen: explosions at. various initial. 
an attempt has been:-made to measuse.the dissociation of; hydrogen: into 
atems mere; accurately. than is _possible’ with chlorine, detonating ‘gas 
jsee? Abstract. 1599 :(1924)}. The explosions: were carried out the 
dried gases containing excess of hydrogen, ; the initial . pressures, »being 
05, L-and, 3 atmos:; Qualitatively; the results ‘are. in-accordance,with 
expectations; the higher the initial pressure, the smaller ‘is the dissociation. 
of hydrogen and the amount of heat wand, and the 
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curves ¢onnecting explosion température and the excess of hydrogen for 
the three pressures is,, DORE’ , Much greater than is explainable solely 

by dissociation | of ‘the hy rogen, the -loss..of. heat--dependent | on :the 
a contributory cause. This loss of heat is, as it should 
be theoretically, greaterat low than at high pressures, and is Jess in. moist 
than in dry explosions, The. addition of water toa, gaseous mixture 
affords, indeed, a means of giving an adiabatic course to explosions which, 
in themselves, are subject to loss of heat. .The results, now recorded 
furnish a confirmation of the specific ‘heats of water YOR: calculated 
from the optical frequencies by means of Einstein functions, 


(695. ‘Molecular ‘Heats at High ‘Pressures. “Newitt. 


ce Roy. Soc!, Proc. 128. pp. 119-134, Aug. 1; 1929. 


previous paper {see ‘Abstract 3331 (1928)] the method of calculating 
the mean maximum temperature attained during a gaseous explosion in 
a ¢loséd ‘vessel was discussed, and those calculated from experirnents for | 
_ theoretical CO-air and. H,-air explosions at initial pressures:of between 
§ and 170 atmospheres were given... The data accumulated during these 
researches have been reviewed and analysed, and extended; with a view 
to seeing how far it is: possible to. deduce, not. only a quantitative estimate 
of the energy distribution at the moment of maximum pressure in typical 
explosions at: high pressures, . but also the. mean heat capacities of the 
various explosion products. over a temperature range from 15°C; up to 
various definite points between. 2600° and 3000° C. . The meals: heats 


696. Heat Capacity of Oxygen | from 12° K, to its Boiling yes 
dia its Heat of Vaporisation, Entropy from. Spectroscopic Data. 
W.F. Giauque and H. L. Johnston. Am. Chem. Soe, J. 51. 2300- 
2321, Aug., 1929. ay 

The method adopted was, with certain improvements (fully detailed), 
that previously followed by Giaiique and Wiebe [see Abstract 1333 (1928)]. 
The heat capacity was determined from 12-97 to 90:33°K. The 
melting and two transition points are at 54-39° + 0:05, 43-76° + 0-05 
and 23> 66° 40-1 Key the heats of transition: and» fusion’ 106-3: 0-3, 
177°6 +. 0:5; ands 22-42 4 per. mole» respectively: ‘The ‘molal 
entropy at the boiling point (90+13° K.) of the hypothetical perfect 
oxygen gas is 40-74 g.cal./l°, as compared: with 40+68. deduced from 
spectroscopic data, and. 40-70 from the third law.) For Sggg.1 the 
spectroscopic method gives 49:03; the third law 49-1. This. agreement 
shows that the magnetons in. crystalline oxygen below 23+66° K.:do not 
contribute appreciably to. the entropy, and must, therefore; be coupled in 
non-random manner into magneton crystals;” ‘the ‘breakdown of 
which by an-applied field. explains the large positive susceptibility 
solid: oxygen on the analogy of the effect ions. 

GA. s. 


and Free Energy of Formation.. Chem: 
SL 2738-2741, Sept; 1929. x 

Specific heat 0 on covering the 

14 to.298° K. have been'made. The heat of fusion and’ temperahire 


of fusion were measured. The entropy and: free euaegy of ‘toluene at 


x 
* 
> 


298° K.. been calculated. Preliminary values on 
included. [See also Abstract 2233 (1929),) Jano 


698. Heat of Formation of Sulphur Dioxide. J. R. Eckman 
and F. D. Rossini. Bureau of Standards, J. of Research, 3. pp, 597- 


618, Oct., 1929. 


“The heat of formation of sulphur dioxide has been redetermined. 
Sine the burning of sulphur in excess oxygen results in the formation 
of varying small amounts of sulphur trioxide, which evolves some 90,000 
more joules per mole in its formation than does sulphur dioxide, the 
_ difficulties involved in analysing the combustion products for the trioxide © 

and in making the corresponding corrections were obviated by the use 
of a specially designed calorimetric reaction chamber in, which 0: 


reacts with an excess of hot sulphur vapour to form pure sulphur dioxide. ron 


The heat of formation of sulphur dioxide at 25° C. from rhombic sulphur 
and gaseous oxygen was to be 296,890 200. absolute joules 
per mole. | AUTHORS. 


Tranederence: Method: K. Jellinek and G. A. Rossier, Zeits. 
phys. Chem: 148. Abt. A. 1. pp. 61-B4, Aug., 1929. 

In the transference method a known volume of an indifferent gas is 
passed at temperature T over the ‘condensed phase of the substance, 
alloy or fused salt, and the weight of vapour carried away is determined. 
The apparatus consists of a tube of Pythagoras mass, 60 cm. long, 3-5 cm. 
internal diameter, heated by a nickel coil embedded in calcined magnesia. 
The ‘material is placed in‘several’ boats in the tube, into which is pushed, 
through a sleeve, a horizontal quartz tube, reaching into the middle of 
the furnace tube, for withdrawing the mixture of vapours and nitrogen. 
The nitrogen is introduced at the boat level at the other end. of the 
furnace, and the discharge tube, which widens out into a condenser outside 
the furnace, is at a higher level, The discharge tube and condenser, 
which are ground into the outer fittings,.can easily be exchanged for a 
series of experiments at different temperatures, determined bya thermo- 
couple near the inner end of the discharge tube. ea 5 ee 


700. Vapour Tensions of PbI,, Cul, Cu,Br,, and AgBr 
by the Transference Method. K. Jellinek and A. Rudat. Reus. 
. Sf. phys. Chem, 143. Abt: A.1. pp. 56-61, Aug., 1929. 

.. With the apparatus described {see preceding Abstract], the ces 
determine the vapour tension of PbI, at temperatures between 650° and 
800°, of Cul between 900° and 1100°, Cu,Br, between 900° and 1100°, 
Agl between 900° and 1200°, and AgBr between 1000° and 1200°, and 
calculate their molecular heats of evaporation. Observations are made 
at three or four different temperatures and different rates of gas-vapour 
flow.: The molecular weights are found as Cul 
but Cu,Bry; and the method is reliable. B. 


701. Heterogeneous Gas Equilibrium with Notable i, 
res of Suspended Bodies... K. 
143. Abt. A. 1. pp. 69-78; Aug., 1929... 

The paper discusses the of the 
isochore for heterogeneous gas equilibrium with perceptible floating or 
suspended dust particles. A direct senegal method of measurement — 
of the heat involved is also suggested. B. 
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Non-lonised Dust-Free Air. E. X. Anderson and J. A. Froemke. 
Zeits. f, phys. Chem. 142. Abt, A. 5. pp. 321-350, 

. A comprehensive survey of the subject i is given, including also. a dis- 
cussion, of the phenomena accompanying precipitation. of the vapour. 

work of previous investigators is set out in tabular . togethe 

with full details of their numerical résults. A'new apparatus is described 
for the measurement of the expansion accompanying the condensation. 
This is based on the Wilson principle and is fully described in detail. 
The expansion of water in a non-ionised dust-free air ‘medium is ney 


“ -estimated. As the result of 50 determinations the mean value of 


1-2006 + 0-0007 is given, which is in fair kauisia) with and replace 
the value given by Wilson, namely, 1-252. sb ‘Ss. G. B. 


703; ‘The: Homogeneity of. Water. K. ‘end P. 


Zeits: phys.:Chem. 6. Abt, B: 3-4. pp! 293-297; Sept); 1929! 


The authors first establish that in consequence of the different energy 
content of a gas in the para- and ortho- systems a different vapour pressure 
‘is to be expected. In the case of water, however, this effect has not — 


Abstract 251 (1930). H. ‘Ho. 


Mencurs at Room-Temperatures. L. L. Hirst. ond. A, R. Olson. 
dm. Chem. Soc., J. 51. pp. 2398-2403, Aug., 1929. 


method and apparatus for the determination ot the' vapour pressure 


of mercury are described, dependent upon’ the fact that if mercury 
resonance radiation falls upon a mixture of hydrogen, ethylene and mercury 
‘vapour, a reaction occurs which results in a decrease of pressure. Vapour | 


-pressures are calculated from the observed rates of reaction by. means of 


Randall and Langford’s equation for the free energy of mercury. The 


following values of the vapour pressure of mercury (10-* cm. of mercury) 
were found at the temperatures given (°C.): 88°, 0; 273-1°, 1-98; 
—277-9°, 3-20; 282-8°, 4-92; 7-36; 291-1°, 299-1°, 20-1. 


The following values (measured i in the above units) ‘of Vapour | pressure 


of mercury over thallium amalgams of the respective | concentrations 


stated were. determined at 26° C,: 1-000, 20-1; 0-835, 15-15; 0-644, 9-6; 
0-316, 6-9. The activities calculated from these results agree’ well with 
‘those calculated from the e.m.f, measurements of Richards and Daniels. 
The broadening of the absorption line of mercury by hydrogen for its own 
resonance light and the change in the atomic absorption Coefficient of 


705. Vapour Pressure of Halogen Salts of, ‘Thallium and Lead. 
F. Voimer. Phys. Zeits. 30. pp. 590-596, Sept. 15, 1929, 

. The. vapour. pressures of. thallium .chloride, and. iodide; and 
‘of lead. chloride. and. bromide. were determined by..a streaming method. 
The. halogen salt. was heated.in.a glass or quartz U-tube.and air or nitrogen 
passed over the salt. The loss, of weight of. the salt.in, the,\J-tube was 


determined, The, measurements. were made over a considerable.range of 


temperature... The vapour pressures were calculated: by the. formule of 


_ Ostwald. and Pfaundlet,,.. The se be of the method was. tested by 
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‘determinations of Arctowsk, and Nieder- 


706. Molecular and Partial Pressures of 
Mixtures. Part I. Systems Composed of Normal Liquids. 
Path II. Systems Containing an Alcohol. C. P. Smyth and EF. Ww. 
Engel. ‘Am. Chem. Soc. , J: 51. pp. 2646-2670, Sepi., 1929. 

“ Part I. An apparatus is described for the measurement of the partial 
pressures of binary liquid mixtures by a dynamic method. Results are given 
for the. vapour pressures of eight different combinations of su upposedly 
‘normal’ liquids and of several of the pure components, These data are 
used in. the exatnination of. Langmuir’ s theory. of | molecular surface 
energies, which is found to haye approximate applicability. . Deviations 
from the theoretical behaviour are ascribed to the presence of electric 
doublets invthe molecules, of the partial ‘vapour 

_ pressures. of six binary liquid systems containing an alcohol, as one com- 
‘ponent give results deviating considerably from those required by Lang- 
-muir’s theory.. divergences are. explained in. terms.of the interaction 
of. the electric. doublets .contained in the molecules: It. is, concluded 
that, as this interaction is dependent not only on the electric moments 
of the doublets, but also on their locations in the molecules and on. the 
sizes and shapes of these molecules and probably on the constraints upon 

the’ électrons in‘ them, generally: valid — formiitation ‘of the 


707. Partial . Pressures of Binary ‘Solutions. R. w. Dornte. 


The equation a tog log = log K, in which and 
Gy 


are ‘the numbers of of the’ respective” componenits in the’ liquid 
‘inns P, the vapour pressure of the pure solvent, Pp | its partial pressure 
in the ‘solution, and aand K empirical constants, is found to apply to 
anal systems _of one. volatile component over a very large range of 
nceentrations for all combinations of normal and associated liquids.. 
The equation represents the system | ‘benzene-carbon bisulphide remarkably 
well at three different temperatures, and the same.is the case for the 
data for the system ethyl alcohol-water at 25°C. over a wide range of 
‘concentrations. The results obtained by the interferometer method of 
determining partial are ‘unreliable unless an. 
calibration is used. 


708. Determinatian. of Heat of of Mixtures. 
vy. ‘Kirejew. Zeits. f. Physik, 57. 5-6. pp. 403-410, 1929. 9 
__. The heat of evaporation of liquid mixtures can be determined by. ro 
: indirect ‘methods, ()) fr from the ‘heat of evaporation of the pure components 
and the heat of mixing, -(2) from the vapour pressure of mixtures. The 
‘results of previous investigators have been given in contradictory form, 
‘and the only attempt at comparison ‘of ‘the two methods, that made by 
‘Masing' {Zeits. f. phys: Chem. p. 223, 1913) led to incompatibility of 
“results. “'Phe- author has compared the results of calculation from both 
‘methods with direct experimental results. The magnitude of ‘the heats 
‘Of evaporation of single components obtained from mixtures may be very 
‘different from the heats of evaporation in the pure state. The investiga- 
limited to binary mixtures, data benzol-chloroform 
‘VOL. XXXIII.—a.— 1930. 
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‘method: of - partial: ©  fiolar 
Mapgnitudes: is: empléyed; The results obtained disprove ‘not sonky:the 
results of Masing on the incompatibility of both indirect miéthods,.:but 
confirm ‘the admissibility of both methods from’ ‘results 


Se 30, 1929, Arkiv, Mat., Astron. och Fysih, Stockholm, 214. 12. 
pp. 1-72, 1929, 
riments ont bythe author in 1938 on the vapour 

crystalline diacetone ~xylose are. described, and it is stat 


the values of Dp—D, were the same (within the limits of experimen 
ettor) onreach occasion. Results are given, but it is sores that it is 


acterises. the Sama condition of this particular vapour as. the specific:heat 
is ‘unknown. Corrections applied to the various. observations and. the 
: precautions taken to avoid errors are given, and the author claims. that 

the results forma new proof in support of the theory of the existence 
of [See'also, Abstracts: 1944 (1088) andi B. 


‘Equation of State. R ‘Majumdar. Calcuita Math. 
pp. 1072114, June, 1929. 
'- Van det Waals’ equation of state can be written ; as. infinite series, 
= (RIV) + + + + where $y, $a, 
‘are nlimerical ‘coefficients. The value of , has been shown by 4 
ler Waals and others to be unity, and Jager, Boltzmann and others have 
obtained the value of ¢, as. 5/8. The calculation of ¢, is rather more 
difficult, as the overlapped voluine of the “ Deckungsspharen ” has to be 
considered when there aré ‘collisions of 3 facie at a time. . Van Laar, 


corrected by,, Boltzmann, ‘obtained the value 9, and H. Happel 
found $s = “288. ‘The’ ‘present writer he Gi bs law of ¢ canonical 
distribution (= N to, obtain ‘the: ‘equation of state ‘any. 


degree His value for ‘bs: is 0- 28689, in agreement 
with the value (0: ett obtained by rae per A special case is also 


of. State of a Mixture. ‘Determined. the 
E iquations of State of its Constituents. W. E. Deering ae Lola Me 
Shupe. Frank. Inst., J:.208. pp. 389-395, Sept., 1929... 

In a recent paper [see Abstract,.554. (1929)] Kleeman gave a a method 
by which thé equation of state of a mixture maybe derived from those, 
of its constituents. Kleeman's scheme can be described as. “‘ combination 
of coefficients.” The author develops another method, which. is to derive 

"parameters for the equation of state of the mixture; from, the para- 
meters for the pure components, ¢.g., by. linear, combination... This. idea 
has recently been used by Beattie on mixtures. of nitrogen. and methane, 

using the Beattie-Bridgeman equation, of state. . Tables:are, given of the, 
abserved. pressures (in mixtures of nitrogen: and. methane). -with those. 
calculated (a) linear combination of the parameters, (0) combination 
_. of the coefficients. In general, method (a) gives the best resuits, and it 
is ‘observed. that method (b) has less‘ rational theoretical basis; is usually 


more laborious to use, and reproduces‘ the data on mixtures of methane. 


and nitrogen less. accurately of B. 
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712. Joule- ‘Effect and. ‘Heat Capacity’ at) Constant 
1020. . 

The for in tie deubtion af 
are. evaluated from the ~-v-T data of Holborn and Schultze; and ‘this 

numerical equation is used to compute at various temperatures and 

’ densities." From the Cp data at one atmosphere of the Reichsanstalt for 

air, corresponding values of Cy at the same temperatures and densities 

- are calculated by means of the equation of state. The values of u Obtained 
from these two sets of calculations are plotted along isotherms against the 
corresponding pressures and the values at even pressures and various 

temperatures are in good agreement with the experimental data of Roebuck. 

The computed CG, data are compared with those of Roebuck and of Holborn 

and J akob and are in good agreement with the values obtained by these 
enters. The Joule-Thomson inversion curve obtained from the 

equation of state is in oe agreement with the Pasa values given 


‘13. of the Value of th 
Tension Coefficients of Helium, Hydrogen and Nitrogen. 
W. Heuse and J. Otto. Amn. d. Physik, 2. 8. pp. 1012-1030, peat 15, 
1929. From the Reichsanstali, — 
~~” A new method was employed in which pressures were fixed by 1 means 
of plantinum points melted into the manometer tube at different heights, : 
and volumes obtained by weighing the amount of mercury contained in 
them. The isotherms of He, Hy, Ne, Ar, N, and O, in the region about 
0-4 mI m, are straight lines, and their inclinations agree with those 
determined by measurements at higher pressures. The limiting ‘value 
calculated for the pressure p = 0, using known modynamic relations, 
in the cases of He, H, and N, is y = 0-0036609, » being 273-16. The 
method of linear ‘extrapolation to p= 0 gives y= 0-0086610. Con- 
sidering previous Reichsanstalt results, which givé’ a mean value’ of 

0086607, General = 0036608 is obtained, A 
273° 16. 


714. “Wave of Velocity a Degraded 
Gas. W. Lenz. Zeits. f. Physik, 56. 11-12. pp, 778-789, 1929. | 
Heitler has mdde a first rough éstimate of the effect of the finit 
magnitude of the molecules by idealising the gas as a cubical lattice con- 
sisting, except for one molecule, of molecules which are fixed in position; 
and was able in this way to obtain the order of magnitude of the energy 
of the lowest characteristic vibration. The author assumes that all the 
molecules except one are fixed in position, but that these positions are 
irregularly distributed in space. The gas is assumed to be rare, so that 

_ the molecular dimension is small compared with the intermolecular dis- 
tances; and éxpressions are obtained for the characteristic functions and 
_the spectrum of the characteristic values of the gas. The result shows a 
departure from the Maxwell Vélocity distribution, at temperatures which | 
are 'so far removed fromthe absolute zero that it seems are that | 
experimental verification may be obtained. N. A. 


There is No. Second. Principle. c. ‘Raven. Compres 
Rendus; 188. pp. 1662-1665, June 24; 1929. 
Thermodynamics. deals. with transformation, reversible and: 
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versible, and demonstrates certain equalities and a condition of signs. 
The equalities, which lead to closed reversible cycles, are the consequence 
solely of the notion of reversibility, and not of a principle depending on 
an equality. Clausius confounded two distinct ideas in the theorem (of 


_ Carnot) and the principle (of Clapeyron), and attempted to demonstrate — 


the first by making it a consequence of the second [see Abstract 1929 


Proof. of. the Maxwell-Clausius. Relation. Without. Using 
Carnot’s Principle. V. Karpen,, Comptes. Rendus,.189.. pp. 359-360, 


26, 1929. 


Replies to.a paper: by 'Verschaffelt) who. :criticised:, the: author's 
proof of the Maxwell—Clausius relation, Verschaffelt thinks that the 
author’s proof is based,.on a hypothesis which has been implicitly intro- 


duced, and which. in general cannot be verified... It is pointed out that the 


hypothesis in question is in reality the principle of equivalence, which was 
explicitly mentioned. Explains the meaning of the magnitude & used in 
former paper,. which was not understood Verschaffelt: N, A. 


717, Prvot of the Eegoden Principle and the Hf Theorem in 
the New Mechanics. ..J. v.. Zeits, he 
Pp. 30-70, 1929...., 

A highly mathematical paper whose object is.to furnish an explanation. 
of the relations between the macroscopic and, microscopic methods. of 
regarding complicated systems, The most important, conceptions, of — 
statistical mechanics are given interpretations in terms of quantum 
mechanics, and and the H are formulated 


and [see Abstract 738 (1927)] that the 
entropy change AS of the process: ion (gas) = ion (aq.).ijs represented 
by As = fel), where ¢ is the ionic. charge and r, the radius of the ion, 
cavity in the water solution. The nature of this function is discussed. 
AS consists of two parts: AS,, due to the polarisability of the medium, 
shown to be. negligible;.and. AS,, due to the electrostatic compression of 
the, water molecules. AS,. for large positive ions is calculated, on certain. 
assumptions, by means of the relation dS = — (dV pAP(i), and the 
sanaven deduced from Zwicky’s results [see Abstract 324 (1926)], 
P = (3+.2D)(D (ii), where: D. isthe’ dielectric’ constant 
of water, to be — 22¢*/r cal./deg,/mole (iii).-r is then deduced. from 
expression AF = 1)/2rD (iv); whence AS = 1-35A F 
10-4 cal./deg. (v), which gives values for AS. for sodium, potassium,. 
bs alg silver, thallium and barium agreeing satisfactorily with experi- 
mental results. Equation (iii) applied to small ions indicates that at very . 
high pressures the coefficient of expansion of water probably diminishes 
rapidly.: Lastly, entropy: values for chlorine, bromine and iodine: ions 
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719, the ‘Optic A of a Oscillator. 
E;P. Tawil. Comptes Rendus, 189. pp. 163-164, July 22; 1929): 
By observation in polarised light of many quartz piezoelectric oscil- 
lators of’ different ‘shapes it is found ‘that, ‘contrary to” the Curie laws, 
vibrations do occur along the optic axis. H. Gr 


"720. Forced Vibrations of Discs. G. Franke. Ann. d. Physik, 


| 2 6. pp. 649-675, Aug. 26, 1929. 


The vibrations of peripherically stretched from 


721, for Gi. D. “West... 


Qo Instruments, 6. pp. 254-256, Aug., 1929. 


*. Arsource of Sound is placed within a cylindrical tube Closed at one end. 
Two sets of waves issued from ‘the ‘open end—one ‘directly; and’ one by 
reflection from the closed end. The two sets can be superposed $0 as to 
reinforce or to interfere destructively with each other, and thus to produce 
maximum sound or silence.’ The movements of the source ‘nécessary to 
these a | of the ‘wave-length to be made. 
AUTHOR. 


722: Total of Sound E. Meyer 


and P. Just. Zeits. f. techn. Pp. 309-316, 1929. 


Telegraphenteckn. Reichsamt. 
Describes an method for 


se! the total dmount of 


energy radiated by a sound source in a completely enclosed room having : 


léw absorption. A special method is‘ used to’ determine the absorption 
of the room, and a calibrated electrostatic microphone is used to measure 
the‘energy density of sound set up in the room. These two measurements 
with the aid of the Jager theory enable a determination to be made of the 
total sound energy of the source. ‘The validity of the method is estab- 
lished by comparison with previous methods. ‘Measurements are given 
upon frequency response and efficiency of the 
energy speech and of various musical instruments. H. Ge. 


Phys. Soc., Proc. 41. pp. 487-495 ; Disc., 496-499, Aug. 15, 1929. f ip 
absolute. measurement of sound pressure is described in witiohi the 
sound is received with a moving-coil receiver. The signal heard ‘after 
amplification is compared with the signal produced by .a small-known 


electromotive force v applied to the receiver. It is shown that when the 


two signals are equal in intensity the following simple relation connects 


the total sound pressure P on the recéiver with the electromotive force v;" 


P = vHi//z,,, where His the strength of the magnetic field in which ‘the 


moving coil, consisting of a length / of wire, moves, and z,, is the motional 


impedance of the receiver at the frequency of the sound. Itisshown that 
the phase also of the sound can be determined with the aid of a phase- 
VOL. 1930, HECI ~~ 
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shifting transformer. Since the ‘measurement is independent of the 
amplifying circuit, it is possible to use a high Ls 
Mechanical ; Method of Measuring Sound Pressure. ol. 
1929. 
sound is described by then in: waves of 
various frequencies. and intensities. can be measured by the aid of a special 
mechanical , rectifying valve. The a. number; of 
“ diaphragm units, each unit consisting of two. circular discs. sealed at. their 
. circumference, and centrally attached to adjacent. units by a conducting 
‘passage. The assembled units are supported at the centre of one side so 
that the opposite side of the assembly can move freely i in a vertical direction. 
in response to a change of pressure... .The.valve is situated the closed. 
end of an adjustable cylindrical resonator, and communicates with the — 
interior of the ‘units the motion’ of which» is' transmitted to:adouble-lead 
screw supported in a fixed nut:’ A pointef on the top end of the 
moves Over a circular scale calibrated in: dynés per sq. cm.):The instru- 
ment can function: from less: than one up-to’ several thousand dynes» per 
sq. cm:, and can be used: for of sound-: 


9725. ‘Sound Propagation ; in. ‘Gas. Mixtures. G. Bourgin. 
Fy Rev. 34. pp. 521-526, Aug..1., 1929. . 

An eatlier treatment [see Abstract 311L 929)} of -propagation. ‘of 
sound, in mixtures, of. two. gases. is. generalised and, simplified somewhat,. 
The essential. point... of the theory. is the, consideration, of the internal, 
energy variations. by the assignment of fictitious internal state tempera-. 
tures which, in the simplest. case. assumed here, are taken to be constant. 


result provided a variation of specific heats be recog- 
nised.;. Explicit mention is, made’ of the, detailed effect.of, ‘viscosity. and 
the two conductivities. Experimental data Support theary. .: AUTHOR: 


“726. Theory. of Acoustic Wave Filters. Lindsay. . 
Rev. 34. pp. 652-655, Aug.15,1929. 

Comparison is made of the lumped impedance. theory of Ste art and. 
the more recent transmission theory of Mason [see Abstract 2579: (1927). 
It is found that for the low-frequency pass and single-band types the. 
former theory gives to a very close approximation the same frequency. 
limits for the transmission region as the latter. The weak point of the. 
former is the high-frequency. pass type, where, Stewart’ s formule are semi-. 
empirical. The connection between these and the corresponding formule. 
of Mason is investigated. AUTHOR. 


727. Connectors in Acoustical Conduits, R. B. Lindsay. Phys. 
» Rev. 34. pp. 808-816, Sept. 1, 1929. 
Employing the horn theory of Webster, the power transmission through 
“~~ an acoustical connector joining two conduits is calculated when the law 
of the change of area of the connector is of the form has = SoP(2)- The 
VOL, XXXIII.—a.— 1930. 


‘ 
mass and averaged specific. heat, _From a more general point of view 


: | i  “wnity with increasing ki, where / is the length of the connector and 


eo __ (2) Bessel connectors of higher order, S = S,x* where a can take all values, — 
: vale’ approximately independent of (3) Exponential connector, 
showing little difference from that of the former. (4) The con- 


general result is to following. cases; (1) Conical con- 
nector;.§ =:S,x*, for which it is. found that the transmission approaches 


k = Qn]; curves are given showing the exact dependence of the transmis- 
sion ‘én frequency for ‘Variotis values of / and the expansion ratio m. 


in which case it is found that the transmission for &/ large approaches — 
= Se, the limiting case of the Bessel connectors, with’a transmission © 
nector whose generating curve ‘has’a point of inflection, S =Sy-@*, for : 


which for large Ai, the transmission differs little from that of the pre- = 
viously discussed connectors. The phase change introduced by the con- 


nector is calculated for the special cases mentioned is shown to: 
approximate in the limit of increasing AUTHOR. 


Franks Inst., J. 208. pp. 319-824, Sept., 1929. 
, 2 5 bation: of sound.is first decided, and the form of the hall is then worked 


é to be mo conflict between the best acoustical design and architectural 
po and the form and position of the audience surface fixed: The hall is 


728. Acoustical Control of |Theatre Design. Cooke. 
In the present design of an auditorium or theatre the desired dete a 


step by step. In practice this method is found to lead to: aform of : 
_ hall well in agreement with the trend of modern design, and there appears — 


_cousiderations. -Generally, the plan of the hall and stage is decided on, 


as built; with ‘walls in position, but no roof. The roofis then V.3: 


designed to reflect the sound in such a ‘way that at no point would the 


form. “The longitudinal vertical median section shows increasing curvature 


total received intensity fall’ below some calculated minimum, The form 19 
of ceiling arrived ‘at does not ‘closely resemble any simple geometrical  —__ 


“5 towards the back of the hall, and the transverse vertical sections show 


the opposite effect. This method of design ensures that all seated oe _ 


Zeiss, f. techn. Physik, 10. 9. pp. 878-882, 1929. 
Deseription of two instruments for the reception, with. true 
of subaqueous ‘noises which proceed, ¢.g., from a ship’s propeller. One is 

_. based on Riegger’s condenser-microphone circuit, the other on the carbon 

| microphone with tightly packed particles. Records taken by oscillograph _ 
and subjected to harmonic analysis led to thé production of a sound 
spectrum indicating the approximate variation of amplitude with fre- 
quency for a chosen series of frequencies. The results appear to show = 
that each motor-boat or steamer has a characteristic sound spectrum, and 

that change of the screw certain components 


ot, 1990. 
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ak 
ide and ethyl, phenylacetate. These, were. in an interfero- 


effects were. determined by obseryations aftershort-circy iting the field, and 
residual. effect. was observed which was opposite.to, that which, would, 
produced by, electrostric 


ow Dieleotrie” 


bumine).’ The dielectric constant has béen measured with high frequencies} 


wave-length 6*5' metres; temperature 20°C. diagrani’ Shows: 
variation of specific inductive capacity with pH. ( This’ shows  thé’super: 


position of two’ contrary ‘phenome, the first of which ‘would give 


minimum at the*isoelectri¢ point, and the secotid; due to the affinity 


the albumen molecules for water,.a maximum at the isoelectric point. 


Dielectric Constant of Ethyl ‘Ether: in :thie’ Cfitieal ‘State! 
N: bad Litvinoff. Zeits. ‘57, 034-344, 


‘933. Dielectric of Argon and Ne eon 
Phys, Rev. 34. pp, 615-617, Aug. 15, 1929. 8 


‘The “heterodyne ‘beat method has been used” 


temperatures the’ ‘dielectric cofstants of argon and neon relative’ to 2 


fer 
Experiments. v were, “ade, with oluene,, 
m ter when. under the influence of a. lateral electric field. . Temperature: 


ae 


The value for air is assumed to be 1-000589 and the values found OF | 


argon and neon are 1:000574 and 1-000148 respectively, for norm: 


temperature and pressure. Simultaneous, refractive index:medsurements 


agree with previous! determinations. and indicate that,.the) gases. contain 


no appreciable impurities, An oscillator employing -a, shield tube is 
described for which the frequency is. very little affected: by, changes inthe 


various battery. voltages. [See also: Abstract: 281.(1929) AUTHOR: 


734, Dielectric Constants and ‘Electric ‘Aicohot 


J.B, Miles, Jr. “Phys. Rev. 34. pp: 964-971, Sept:'15/'1920; 


‘The dielectric constant and electric moment of methyl, ethyl, n- “propyl, : 


| n-butyl alcohol vapours are given. Measurements of the dielectric’ constant 
eof these alcohol vapours ‘were made at several temperatures. “Anew method’ 

was’ used for measuritig the pressure of the hot™vapour, The 
with Debye’s’ équation “for the: dieléctric ‘of gases good ‘at 


VOL, XXXIII,—aA 1930. N 


: 
r 
CTRICITY “AND MAGNETISM 
ELE 
: 
| 
a 
= 
5 
¢ 
ag 


higher temperatures where there is no association. Association is dis- 
cussed. The moments are calculated and the following results obtained: 
methyl alcohol, A = 1-09 x 10-8, yw = 1-68, x 10-48; ethyl alcohol, 
A= 1°58 x 1-695’ 10418 n-propyl alcohol, A = 2:30 x 1073, 


10; alcohol, A = 2: x 1-655 X 10-8. 
AUTHOR. 
Some plications of Electric Moments to El 
2388, Aug., 1929. 


In this electric moments are used as a ‘ot 


The absence of electric moment in methane, ethane and the higher paraffins 
shows that there is no measurable alternating polarity i in ‘the hydrocarbi on 
chain of inherent dissymmetry in the electron linkages of allyl radica 
The ‘absence of variation in the moments of the higher ‘ketonés and 
alkyl halides leads to the same conclusion, and shows that‘in these carbon 
chains. no: measurable . polarity “is ‘transmitted through ;more than ‘two 
atoms. The ethylene double bond,has no measurable polarity, but-when 
different radicals are attached on opposite sides of the bond polarity may 
occur. The absence of rotation about the double bond is evidenced by 
the difference in moment between the:cis.and the trans isomers of the 
acetylene:dihalides.; Itis suggested that the directive influences and effects 
upon chemical activity commonly attributed to, differences in polarity 
may due, rather to differences in the energy levels, occupied, by; the 
valence may or not give polarity. 


“ 936, Electric Moments of Aromatic Paradiamines. A. Weiss- 
berger and R. phys. ‘Chem: 5. Aw 
Since Williams and Weissberger’ of the dielectric 
constants: of ~-phenylene diamine and benzidine [see Abstract 2945 
(1929)] were carried out in ‘benzene solutions in which the products were 
— very sparingly soluble, the present authors have. measured ‘the much 
concentrated benzene solutions of N-tetramethyl-p-phenylene dia- 
maine and ‘N-tetramethyl-benzidine, ‘and found both products to possess 
the same dipole moments. The conclusion is drawn that the previous 
value of 0°3 x 10% for the moment of ? -phenylene diamine is incorrect, 
and that the argument for a folded mag formula for benzidine is 


Zeits. f. phys. Chem. 4, Abt. B: 5. pp. 393-400, Aug., 1929. : 

Reference is made to Héjendahl’s distinction between rigitt mov- 
_ able dipoles, the latter only giving average values for moments, since an 
equilibrium of several possible forms is concerned. It is assumed that a 

change ef temperature brings about.a change of the, equilibrium, Dipole 
measurements are described for benzonitrile. as an example of a rigid 
dipole, and for hydroquinone diethyl ether as a movable dipole. Measure- 
ments carried out at three temperatures (20°, 40° and 60°) show con- 
stancy of moment for benzonitrile, but a 16 % increase for hydroquinone 


diethyl ether; the latter indicating a displacement of equilibrium between ““"E 
the different dipoles with _ The this result for 
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"problenw is» pointed: ott [See 274 


pole Moments of Hydrogen Cyanide and ‘Certain ‘Nitriles. 
Phys. ‘Chem. 4. Abt, B. 5. PP... 371-392) Aug., 4929. 
“An improved: resonance method i is now described for the determination 
af dielectric constants | to an accuracy of about Yay which is characterised 
D by the employment Of a Piezoelectric quartz ‘crystal’ ‘as stabi- 
liser.. The results of the measurements of the electric moments of hydrogen — 
cyanide, acetonitrile, pr ropionitrile, ‘butyronitrile ‘and Benizonitrife ate 
Biven.. "The dielectric’ constant and ‘density of ‘solid prussi¢’ acid are 
letermined anew. . A comparative consideration of the results of these 
aneasurements shows that with the nitriles (as also. in the case of the other 
aliphatic. halogen compounds). the dipole. extends more overt the whole 
molecule. in. contrast to the alcohols and amines where. ‘the dipole ‘iS 


localised i in the — OH and — NHe group respectively. The consequente | : 


is that with nitriles there i is 3 definite gonnection ‘between polarisatio 
and molecular volume, which is not the case with the alcohols. A limi 
value, for. the, moment is. attained among. the nitriles at C.H,,CN. ‘The 
paw between the optical and electrical behaviour of the CN ‘and 
groups is/discussed : and the nitrile union 
in hydrogen cyanide. “H. H. Ho. 


739; Characteristic Regularity of Molecular of of 


pure polar liquids forces occur which ar are 


and éntaif ithe! failure “of ‘the Clausius-Mosotti ‘law. In the 
_ present investigation a large number .of organic halogen .compounds»have 


been studied, from’ which it is established that the calculated! molecular 
(polarisation: is smaller than the total polarisation of the free molecule, 
indicating: that the mutual interaction: of the’ their 


“740. ‘Appearance . of Tons on ‘of and 
_Tonisation of the Stratosphere. Hellmann. “Ann, d. Physik, 2. 6. 


707-732, Aug, 26, 1929. 
In connection ‘with geoph sical. ‘questions, the problem ‘of 


| ‘the explanation of the nocturnal ionisation of the upper atmosphere, the 
- question of the appearance of ions on the decomposition of ozone was 


experimentally, investigated; opposition to; an earlier investigation of 


-Gunckel and measurements by Brewer, no ionisation was observed. The 
~—~t Ppa of measurement could be raised so far that detection must occur 


pair of ions were ‘liberated. from “each 5 x 10th” ‘decomposing. 
‘molecule. . ‘Brewer found an éffect proportional to. the tension ap to 


~ about 2000 volts,” ‘Some measurements with high tension Showed a similar 


"effect, which ‘was explained as a disturbance through a change of capacity 


: of the ' measuril ‘condenser due to a change of temperature occurring with 


reaction. From these observations it would appear that ‘the various 
hypotheses | “that the electric conductivity ‘of. ‘high atmospheric 


on the presence. of | ozone lose their foundation. 


Atmospheric-Electric. Researches ‘Made. 1928. during 


‘ ‘thee ‘Nobile:: Arctic: ates Mag. 34. 
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742. Origin: of Heat. Thunderstorms and ‘their Prediction by 
of Atmospherics. J.Lugeon. Compies Rendus, 189. PP: 
365, Aug. 26, 1929, | th, 

The observations have. ‘been made in the ‘neighbo Zutich, 
and the author has found on thirty summet days, with no ‘wind up 
an altitude of 8000 m., a distinct kink « on the usual lowering of the curve 
of atmospherics just before sunrise. This kink does not occur on days 
when. cumulus clouds exist and strong convection, but no ‘Storms ; it 

: appears to indicate the existence of z a thick. layer of stratified and électrified 
air between the altitudes 4500 m. and 6000 ™.; there is probably an al 
inversion of temperature. ‘When the cumulus. is rising during the morning eer. 
the consist of clicks cf small but suddenly, 


to be formed when the top of the cumulus reaches oe electrified Ia 
mentioned above. The author traces the. development of the elec 
action according to Simpson’s theory, and points out that’ ‘only a ‘short 
warning is given by the some information thay be» 
‘given by the jump before sunrise! oD BREN. A. 


143. Preliminary Results of Magnetic ‘Obse vations: ‘on 
the ‘Carnegie.”’ J.P. Ault, Terr, Mag. 34. pp. 249-256, ‘Sept, 1929. 


744, Method for Measuring Susceptibility: of ‘Rocks. 
Terr. Mag. 34. pp. 209+214; Sept.,:1929. 

Lord Kelvin’s mathematical method of electrical images) a 
magnet gives the susceptibility of a body’ having a plane surface -placed 
neat the magnet. The different corrections’ for varying distance; finite 
surface area, and finite height perpendicular to the surface are discussed. 
‘The method is suitable for use in the field with a variometer to, determine 
the susceptibility. of samples of rocks. stalline schists other 
rocks often exhibit a magnetic anisotropy. "A provisional scheme for a 
magnetic-geological classification of rocks based on remanent magnetism 
is given. The order of bpdmawasd of remanent induced KF i is compared 
with present values. AUTHOR. 


CURRENT ELECTRICITY, MAGNETISM AND: ELECTRO: 
“MAGNETISM. 


: 745. Violation of Ohm’s Law by Alternating Currents’ ‘in Cir- 
cuits containing Capacity and Resistance. M. H. Ahmadi and 
L. Tandon. Zeits. f. Elektrochem. 35. pp. 471-473, Aug., 1929. 
The use of alternating currents in electrolytes has been criticised by — 
Ray [Abstract 2261 (1929)] on the ground that Ohm’s and eomare 
laws are invalid for such currents. Ray showed, moreover, that 
various equivalences proposed between an electrolytic resistance and the 
resistance of a system of capacities and solid resistances are admittedh 
false. It is now shown that the simplest combination of capacity and 
resistancé, whether parallel or in series; does not satisfy thé two laws 
mentioned. Further, such equivalences donot give ‘constant: values of 
current and resistance, which are necessarily functions of the time. T. sad PB. 


V. 


discharges, and at the same moment the head ‘of the cumulus is covered 
with a veil of false cirrus, which spreads over the wholesky. The parasites 
then become oscijlating, and very intense (grinders), and lightning and rain 
follow in one or two. hours. The | of the | S 
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Electronic "Theory of Bad Contacts. *Pélabon. Comptes 
Réndus, 188. pp, 620-622, Feb. 25, 1929, 
If the condtictors ‘are in perfect contact ‘then ‘Ohm's law avails the 
7 ‘passage of current and the electrons move amongst themselves with very 
great” velocity. If bad contact’ predominates, and the conductors are 
' ‘separated by a small interval, the state of affairs may be likened to ¢vapora- 
tion ‘of apart of the electrons at one of the surfaces and condensation on 
the other. This mode of transport .is slow and depends on the value of 
the field. This problem is discussed theoretically for direct and alternating 
‘cutrents as well as for electromagnetic waves. B. 


47, Relation t between Hydrogen Pressure and Resis- 
‘tance in a Tube containing Glowing Tungsten. Teresa J. Dillon. : 
Phys. Soc., Proc, 41. pp. 546-553; Disc., 554-556, Aug. 15, 1929. 
__.When a tungsten 1 lament in a tube containing hydrogen i is caused to 
glow, the gas rapidly disappears while the resistance of the filament rises _ 
progressively. The latter phenomenon can be used to measure the pressure 
of the hydrogen. It is suggested that chemical action takes place between 
‘hydrogen and’ ‘tungsten. AUTHOR. 


748. Electrical Liquid ‘Alkali Metal ‘Amal- 
gams:, -D. Boohariwatla, G. R. Paranjpe, and M. Indian 
Phys. 4 pp: 147-159, Aug. 1, 1929... 

- The electrical conductivities: of liquid sodium, and Sie 
have been. measured. by the potentiometer method. The 
conductivity-concentration curves show breaks at points pointed out by 
Hine and by Bhatnagar, Prasad and Mukerji. The conduction of current 
in the amalgams has been shown to be metallic and not electrolytic (1). by 
resistance-temperature curves, and (2) by measuring the electrical con- 
ductivities of the same ne with direct and alternating current. 

AUTHORS. 


Seith. f. Physik, 66. 11-12..pp. 802-808, 1929, 

_.. Tubandt has found that in PbCl, enly the anions show aaeicnd move- 
ment, while in Pbl, both ions are mobile. It follows that the relation 


between the temperature and the electrolytic conductivity must, according 


‘to the views of. Phipps, Lansing and Cook, show a difference in principle. 
In the first case the formula k os ) Amer should hold, and in the second 


the formula hes = Ae “RT + Age. RT. Measurements. of the conductivity of 
PbCl, and PbI, show that such a difference exists. HLN. A. 


750. Influence of Surface Conditions and Space Charges on 
the Conductivity of Poor Conductors. K. F. Herzfeld. Phys. Rev. 
34. pp. 791-807, Sept. 1, 1929. 
_. To keep a substance non-conducting it is necessary not only that it 
does not itself generate carriers of electricity, but that these are prevented 
from entering if good conductors are brought into contact with it. Vacuum 
and crystals are insulators because the electrons from metal electrodes — 
_«annot’ leave the metalidn account ofthe work’ function. Water has 
electrolytic, not electronic conductivity, because’ ions can be discharged 


‘at: the ‘electrodes, while electrons! cannot permeate the surface directly. 


‘The poésible types of space charge in a medium ions nonstant 
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and equal mobility are.discussed, Pointed out that for the-pot 
which are of interest diffusion plays a réle only.in the immediate neigh- 
bourhood of the electrode,.and space charge i is entirely due to insufficient 
recombination. Methods of, determining 1 the data of interest from space 
charge curves are given. ‘The AT, of ions present is always below the 
number. _ AUTHOR. 


751. Tonic. Conductivity: of Salt iand: Field. Strength. 
A ‘Smekal.: Zeits. f. Physik, 56. 9+-10. pp. 579-596, 1929. 

The normal fall of the opposing fields by the passage ‘of Alestticity “ie 
through pure crystals with soluble electrodes formed a definite linear field .«? 
distribution. Previous observations were shown to be incorrect owing to 
the presence of impurities ‘which affected the conductivity. to an extent 
that exceeded the conductivity of the” pure crystal, Quartz, ‘caléspar 
and mica belong to this group. The true ionic conductivity of crystals 
can be obtained by the use of the temperature law, without the determina- 
tion of the opposing field or substitution current. The theory of ‘the 
Tesults was discussed from two points of view. B. 


752, Dependence of Ionic Conductivity. of. Single ieeatale on 
Field Strength. F. Quittner. Zeits. f. Physik, 56. 9-10. pp. 597-603, 1929. 
permanent conductivity of natural crystals of sodium cliloride 
and of the purest crystals obtainable from fused rock-salt was measured. . 
It was found that at a temperature of 90° C. the conductivity increased 
with the field strength. At the lower voltages the increase of conductivity 
is greater, and at higher field strengths the dependence of the conductivity | : 
on the field strength approximated to an exponential law. The increase 
of conductivity was found to be greater for the nares Siystal than for 
the crystal obtained from the fused salt. a F. J. B. 


753. Electric Conductivity. of Natural Artificial NaCl 
Crystals. A.D.Goldhammer. Zeits. f. Physik, 51.3-4. pp. 173-185, 1929. 
__ NaCl crystals have from 120°C. to 200°C. a definite value of conduc- 
tivity. Ohm’s law is obeyed up to’600 volts. The polarisation effect was 
studied with regard to temperature and voltage. From a quantitative 
study of the conductivity with natural and artificial; pure and impure ~ 
crystals, ‘it appears that the conductivity is due to the presence of foreign 
ions in the lattice as with phosphorescence with NaCl and other substances. 
Previous history of the crystals, especially heat treatment, affects the 
conductivity in a similar way to the optical properties. me J. E.* 


Electrical Penetration and Townsend’s Theory. A. v. 

Hippel and J. Franck. Zeits: f. Physik, 57. 9-10. pp. 696-704, 1929. : 

‘The penetration periods of 10-7 to 1078 sec. observed by Rogowski aia = 
bis co-workers by means of the kathode-ray oscillograph, constitute the 
principal objection to the basic assumptions of the Townsend ‘collision 
theory of ionisation, The present authors attempt to show that transition 
periods of so short a duration as the above may be expected from non- 
conductors in the stationary state, in which case the space charge may be 
regarded as an electronic impact aimiaaai wherein ionic mobiity only 
plays asecondary part. _H. H. Ho. 


755. Kathode Drop. in an. Blectric s. Mackeown. 
Phys. Rev. 34. pp. 611-614, Aug. 15, 1929; 
By making the assumption that the total hathode occurs ina 
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10. volts ate used) forthe current density ‘at the kathode, and the 
_kathode drop in a mercury arc, values for the electric field existing at the 
surface of the: kathode can ‘be ‘determined for varying percentages of the 
current. carried by If'5:% of the ‘current at the kathode 
is carried by positive ions; the field existing at the surface of ‘the ‘kathode 
exceeds 5 x 10° volts per cm. This is probably sufficiént to furnish the 
_ hecessary electron curtent by “ field ” currents. smut! by this, high field. 
The whole kathode drop occurs within. a istance, of 
2x 10-5 cm., so that the assumption i is justified 


Gas Pressure. R. Tanberg. Nature, 124. pp. 371-372, Sepi:'7; 1929. 
Minorsky found’ under ‘certain’ experimental conditions that the arc 
moved in a direction opposite to that which should’ be expected from the 
electrodynamical laws: governing: ‘the movemént of conductor-carrying 
current in a magnetic field. ° A space-charge theory was proposed to 
explain this. In the author’s experiments the arc was drawn between 
straight: metal contacts arranged as ‘arcing horns.’ The. experimental 
conditions are described. Under the pressures’ used the arc was found to 
‘move in, a direction opposite, to that .when,under atmospheric pressure 
_ with velocities of several hundred cm. per sec. The.results of using elec- 
trodes of different metals are given. The theory proposed by Minorsky 
does not explain this reversed direction of travel under the conditicns 
described, and. another explanation is offered by the author, wherein the 
emitted vapour shifted in the magnetic field will, cause,a new kathode 
spot, to develop, which ultimately takes over all the current. from the 
H. 


487, of, the Ate. Tonks and 
I. Langmuir. Phys.Rev. 34. pp, 896-922, Sept. 15, 1929. 

The conception of a random distribution of positive ion velocities. is 
rejected. It is assumed, rather, that each positive ion starts from rest 
and subsequently..possesses only the. velocity impressed upon it by the 
electric field maintained by the balance of electronic and. ionic charges. 
_ For long mean free paths the motion of positive ions is, therefore, ordered 
rather than chaotic. On the basis of this assumption the complete plasma- 
sheath equation has been set up, and the particular cases applying to a 
series of special cases have been derived. The theory gives two equations. 
The first, the ion-current equation, provides a new method for calculating 
the density of. ionisation. The potential difference between the centre of 
the plasma and a non-conducting bounding wall as calculated from. this 
equation gives results in accord with experiment. The second, the plasma- 
balance equation, provides a method of calculating the rate of ion generation. 
_ The values obtained check to within the order of magnitude of those calcu- 
lated from one-stage ionisation probabilities. This equation completes 
- the. number of relations needed to determine completely the conditions 
ina ponitive column. The problem of cll in this column is not 

758. Role ot inn: Ate. E. Stowell 
and H. E. Redeker.. Phys. Rev. 34. pp. 978-983, Sept. 15, 1929. 
_ Experimentally it is found. that matithe 
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can be solved: ‘If the experimental values of 4000: amperes ‘per sq. cm., 
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tion of sadindeoeuence current, but that numerous kathodes, generally 
of even atomic number, may be used, The spectrum of the oscillating arc 
shows the Balmer series and the first spark spectrum of the: kathode. 
“With the kathode sufficiently hot, the kathode lines disappear, leaving: a 
strong Balmer series on a continuous background. All oscillating ares of 
the Poulsen type have about the same —— limit, viz., 5 «x 108 


per' sec. (60m.). | AutHors. 


759, Removal of Gold from Metallic Kathodes by Glow Dis- 
T. Asada and K. Quasebarth, Zeits. Chem. 143. 5-6. 
PP. 435-455, Sept., 1929. 


Copper-gold. alloys. were: found: to. lose-gold- when used: as kathodes in 


an atmosphere: of air or mercury vapour and exposed to a glow discharge. 
The removal of the gold was due. to the preferential sputtering of the 
gold as compared with the copper... The diffusion constant of gold in copper 
was calculated from the initial and final gold content of the kathode, 
under the assumption that the gold had a zero concentration at the surface 
of the kathode at the start of the current, and that this zero concentration 
was maintained: The result. obtained was of the order of 10-8 cm.2 day} 
at an estimated temperature of 200° Gi 


760. Absorption Coefficient for Slow Electrons in Mercury 
Vapour. R.B. Brode. Roy. Soc., Proc. 125. pp. 134-142, Aug. 1, 1929. 
_ This coefficient measured for velocities from 0-5 to 400 volts. No 
indication was found for small values of the absorption coefficient, 7.¢., 
long free paths at low velocities. A change in the slope of the curve was 
observed at about 5 yore a minimum at about 20 volts, and a maximum 
at 30 volts. 


761. Electron Scattering in Atomic and Molecular Hydrogen. 
G. P. Harnwell. Phys. Rev. 34. pp. 661-672, Sept. 1, 1929. 


- An apparatus for generating an electron beam of known energy was 


decipher: to rotate about an axis perpendicular to the beam, and through 
which it passed. Those electrons scattered in the neighbourhood of the 
axis through a given angle entered an analyser in which an energy spectrum 
was obtained. The scattering gas was hydrogen admitted from the centre 
of a discharge tube. When the discharge was in operation it was estimated 
that more than 60 % of the hydrogen was in the atomic condition. Ata 
given electron velocity and angular setting the electron energy spectrum 
could be analysed into component peaks which were interpreted as due to 
elastic, inelastic and ionising collisions. One inelastic loss of about 8 volts 
was found to occur and several were observed in the neighbourhood of 
12-5 volts. From the areas under these peaks the number of electrons 
scattered through the particular angle could be computed. From these 
results the number of electrons scattered elastically was plotted as a 
function of the angle both for the case of atomic and molecular hydrogen. 


The scattering in both cases was very similar. In the former case the. 


results agreed well within the experimental error with the theoretical 


by quantum mechanics. [See also Abstract 3135 (1929). 


AUTHOR 


762. Inelastic Collisions in Mercury Yepour. ‘Whitney. 


Phys. Rev..34. pp..923-930, Sept, 15, 1929. 
A narrow beam of electrons from a hot kathode is: talks from. a apave 


containing Hg vapour and is spread out ae a aura in a magnetic 
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field.. The intetisities of the components of the spectrum corresponding 
to energy losses equivalent to 4-9; 6-7 and volts are measured \as'a 
function of the initial energy of the electrons; . The*intensity in each case 
reaches a distinct maximum within a few v6lts:of the excitation potential 
of that component... Other energy: losses are detected: at have such low 


| intensities that are not measured: te AUTHOR. | 


Experimental. Investigation, ‘of Electro -Affinity of 
Gases. M.A. da Silva. Ann. de Physique, 12. pp. 99-168, Sept.,.1929, 

. The author, in collaboration with Laporte, has shown that the saturated 
ionisation current (produced by the a-rays of a radioactive substance) is 


attairied in puré argon, at atmospheric pressure, at much smaller continuous 


voltages than in. dir. The form of the curves obtained, expressing. the 


-. €urrents as a function of applied voltage, showed that the negative ions 


produced in argon possessed very great mobilities and must, therefore, be 
constituted of free electrons. This result has been confirmed by a com- 


- parison of ionisation curves obtained with continuous and alternating 


voltages. Mixtures of argon with oxygen and water vapour have been 
studied, in the former case’ 0-06 % showing visible deformation of the 
ionisation curve for pure argon, whilst only 0-04 % was required in the 
case of water vapour. These data indicate the electronic affinity of water 


_ vapour to be at least ten times that of oxygen. By using the method of 


superficial ionisation, the mobility of positive ions has been found to be 
2-2 cm./sec. at atmospheric pressure. The methods which have given a 


_ zero value for the electronic affinity of argon show that the electronic 


affinities of pure nitrogen and hydrogen, although small, are definite, and 
for hydrogen indicate the existence of very mobile positive ions (greater 
than ll cm./sec.): The Wellisch hypothesis for the mechanism of formation 
of gaseous negative ions is rejected. The period of decrease of polonium 


is found to be 140: 2. days by measuring the ionisation currents in pure | 


764. Factors Aifeceing tiie Nature of in Airs: A, Erikson. 
Phys: Rev. 34. pp. 635-643, Aug. 15, 1929. 
This paper embodies the results of an attempt to determine some of 


’ the conditions which affect the nature of ions in air. It is shown that 


drying agents like CaCl, and P,O, are not sufficient for drying purposes 
and that cooling by moana of liquid air is essential for the more complete — 
results. In air dried in this manner.the initial positive ion transforms into 
the final ion very slowly, if at all. Results are also given confirming 
Tyndall, Grindley and Sheppard, that the ionising process itself gives rise 
to impurities affecting the ions. It is shown that the effect of water is 
modified by the presence of the impurities due to ionisation. The require- 
ments essential in any method for the study of ions are given at the close 
of the paper. [See also Abstract 2566 (1929).] 


765. Photoionisation of Some Alkali Vapours. F. L..Mohler 


and C. Boeckner. Bureau of Standards, J. of Research, 3. pp. 303-314, 


Aug., 1929. 3 

Relative of as a furiotiont of 
have been made by the space-charge method; and absolute values at 
favourable wave-lengths have been measured by a direct method. 
Czsium—The shape of the sensitivity curve is similar to published results 
and independent of pressure. The the 
XXXII A. — 1930. 
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pressure giving an coefficient of 2+3°x 107 at the 
principal series limit. Rubidium—tThe sensitivity curve is’ similar to 
cxsium and the value of is 1+} 107! at the limit.» Potassium—The 
sensitivity is low at the limit 2856 A. and rises rapidly from 2600 to 2200 A. 
Absorption of casium—-A rough méastrement at low pressure gave ia 
value of 3 x 10—” at 3100 A., but with an uncertainty of thesame magni- © 
tude as the effect measured. Recombination of cesium—An estimate of | 
the Value of & for czsitim, based ‘on’ ‘measurements of the: interisity of 
. recombination radiation, gives the same magnitude ¢ as ‘the photoionisation 
value. AUTHORS, 


“wilson, J0.S.A. and R.SA.19: pp. 81-89, Aug., 1929..: 

_.. The values of the work functions of the alkali metals wid their abies 
sensitivity curves indicate definitely that cesium is the most favourable 
material for use in photo cells. The practical difficulties of handling 
cesium metal have been overcome in the czsium-magnesium cell, in 
which a freshly evaporated coating of magnesium not only binds an 
invisible layer of cesium to the walls of the cell; but also provides an 
electrical connection with the kathode terminal. Average colour-sensi- 
| tivity curves are given for more than twenty cells. They show that the 
maximum sensitivity lies at about 4860 A., as compared with 4400 A. for 
pure potassium,,.5390 A. for pure cesium, and 5560 A. for the human eye. 
The photoelectric properties of the cell are detailed by means of response- 
voltage curves, response-illumination curves and illumination-limit curves. 
The maximum response for vacuum type cells is about 2 microamperes per . 
lumen, and for gas-filled cells about 25 microamperes per lumen under 
normal. operating conditions. Several commercial applications are 
described. Further’ develapment work is now in Progress. AUTHORS. 


767. Talbot’s Law in Connection with Photoelectric Cells. 
G. H. Carruthers. Phil. Mag. 8. pp. 210-213, Aug., 1929. 

Oscillograph records are:given. of the photoelectric current from a cell 
periodically illuminated by means of a sector disc... These indicate that 
the fatigue effect associated with obedience to Talbot’s law in the case of 


non-linear cells does not occur Tr ina — sete of the cell. 
_ [See Abstract 3030 (1929).). 


768. Longitudinal Distribution Photoelectron. Carrelli. 
Zeits. f. Physik, 56. 9-10. pp. 694-701, 1929. 
‘Starts from Sommerfeld’s theoretical treatment, which explained why 
_the number of photoelectrons emitted is greater in the direction of _propa- 
gation than in the reverse direction. The author has made use of wave 
mechanics to determine the longitudinal distribution of the photoelectrons, 
and has obtained a formula which can be made use of for all wave-lengths ; 
whilst Sommerfeld’s formula can be regarded as a first approximation, 
_ and only. for the case where the wave-length is relatively great as compared: 
with the atomic dimensions, In addition to this the new formula discloses 
_ a previously unknown relation between the atomic number of the substance 
emitting the photoelectrons and their distribution. The paper concludes 
witha table giving results obtained for N,, Ar and Kr for different wave- 
lengths. It seems as if the effects of atomic number and hardness of the 
exciting rays should be measurable. Measurements by Williams, Nuttall 


and Barlow on. 
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“For heavy atoms, and for very hard rays, there are nob miamy experimental 


769. Primary Photoelectric Current. “Antimonite, H. 
Voigt. Zeits. f. Physth, 57. 3-4. pp, 154-162, 1929. oar, 
»» Demonstrates the. occurrence of a photoelectric current free from 
inertia and its proportionality to the incident light in flakes of antimonite 
E. F. 


. Embirikos. Ann. d. Physik, 3. 1. pp. 91-111, Oct. 2, 1929. | 
“The chlorides of the alkali’ metals were exposed to canal rays in ‘an 
‘apparatus which permitted the charge on the salt to be measured. It was 
shown that canal rays bring about an electron and ion-emission from the 
‘chlorides of the alkali metals when the rays are reflected from the salts. 
‘The emission of ions increased with the increase in velocity of the canal 
‘Tays, -and also.. increased, other. conditions being,. constant, with the 
atomic number of, the metal, in the compound. The series emission. at 
the surface of the salts took place when a sufficiently great current density 
‘was. reached; at smaller current densities fluorescence was observed 
with LiCl and NaCl. . In addition to arc lines, NaCl and KCl showed spark 
lines as well, The arc:lines were more intense than the spark lines. The 
effect of an electric field on the of lines was also 


771. Theory of Trahattion Ann. a. 
Physi 2. 5. pp. 555-575, Aug. 15, 1929. 

By transition oscillations (Ausgleichschwingungen) meant the 
oucittations which supervene when. the external forces applied to an oscilla- 
tory system undergo a sudden change. The general theory is developed 
first for an n-dimensional system and then for a system of infinitely many 
degrees of freedom, ‘The applied force is. assumed to be zero initially, 
changing at a given instant to a periodic force represented quite generally 
by a Fourier series. . Applications of the general results to two magnetically 
coupled circuits and. to are briefly. 


772. Retarded Wireless Echoes. C. ‘Stormer. Comptes Rendis, 
189. pp. 365-368, Aug. 26, 1929. 

Describes further observations, made at different stations, of the 
_ échoes of short electromagnetic waves from currents of electrified cor- 
‘puscles in cosmic space outside the moon’s orbit. During certain periods 
no echoes were observed, and this is supposed to be due to the unfavourable 
position of the line joining the earth and the sun, with regard to the earth's 
magnetic equator; with only one exception echoes have only been observed 
when the angle between the above line and plane was small. The pheno- 
mena give a new method for studying corpuscular currents through space. 
Some of the echoes pave ‘been observed three or soe minutes after the 
signal. HL.N. A. 


773. Diamegnetibni of Siting’ Binary Compounds. 

R. Hocart. Compies Rendus, 188. pp. 1151-1153, April 29, 1929. 

In spite of the great number of relative determinations of the magnet- 

isation coefficients of diamagnetic bodies, eS ee 
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in. support or criticism. of the. theories 


to give 
involved. The present work undertakes the determination of a small. 


number of these coefficients. The precision of the experiments ‘gives 
valués for liquids to 1 in 1000 and for solids to Zin 1000. ‘The numbers 
are based upon the coefficient for water. “Hydrochloric acid is first treated 
and the values given in tabular form.’ The mean result is given as 
22-0 10-8. For NaCl in solid form the value’is given as’ 30°T 
for aqueous solutién as 30:8 x 10-8" For KCl the ‘vahies’ “are 

1 x 10-8 for solid and for aqueous solution the value is given 
39-60 x for.,concentrations about .20) to 100. From, the. ‘results 
obtained it is concluded that.the diamagnetism. of the ,ions el not 
strictly additive. It is, therefore, not possible to describe. the diamag- 
netic properties of a body by one coefficient alone, Viewed in. this. light, 
the values obtained for a number of substances in, the present work, 
though differing from those of. other are in 


with those of Pascal. 


774. Diamagnetism of init the 


Theorem. G. Foéx, Comptes Rendus, 188. 


1929, 
" The values found for the ‘principal coefficients of diamagnetism of 
‘crystals of para-azoxyanisol are as follows: along the axis of symmetry, 
6-65 x 10-7; in the plane of symmetry, 6-34 x 10-7; and 4-08 x 10-7. 


A discussion follows on the variation of these values under different condi- — 


tions and it is shown that the Larmor a is not valid in the strictest 


775. ‘Anomaloiis of ‘Ss. Paramasivan. 
Indian Journ. Phys. 4. pp. 1389-145, Aug. 1, 1929. 

‘It is a very remarkable fact that ‘‘ amorphous ” carbon sd: about the 
same diamagnetic susceptibility as diamond, 0-47 x 10~®, while neverthe- 
less following Debye and Scherrer, its X-ray pattern is usually considered 
as analogous to that of crystalline graphite which has a far larger suscepti- 
bility (4-2 x 10~*). In an attempt to find an explanation of this anomaly 
an examination has been made of the magnetic properties of purified 
carbon from different sources. The results, taken together with the X-ray 
evidence, suggest that amorphous | carbon differs from, graphite in its 


ultimate structure, and this is supported by the known differences in their 


chemical and physical properties such as density and electrical conduc- 
tivity. It is suggested that the behaviour of graphite may be analogous 
to that of bismuth, which has been discussed by Ehrenfest. _ AUTHOR. 


776, Diamagnetism and Wave Mechanics. F. ‘Bitter. Phys. 
30. pp. 497-504, Aug: 15,1929. 

The induced moment of a molecule in a is from 
_ Schrédinger’s equation, and assuming a uniform distribution of sapecetl 


> 


moment corresponding to a vanity transition, between states oe 
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W(t) and W, The ‘negative term ‘in’ ‘the: expression. is 
identical withicthat deduced classically ‘for the’ diamagnetic susceptibility. 
‘The first term is zero if the molecule possesses spherical symmetry, bes, 
if it is an atom. Influence © nuclear motion is investiga yee and althongh 
a diamagnétic orientation io ‘occur, extremel “hight fiel strengths would 
be required to make the effect perceptible. ‘Tt is also Shown that the 
magnetic moment of a rotating dipole i is too small to affect susceptibility 
measurements. The pa aper ¢ concludes with a discussion of the diamagnetism 
. the elements i in the solid form, from an empirical standpoint. W. SS. 


“Apparatus for the Measurement of Magnetic sceptibility. 
w) Sucksmith.° Phil. Mag. 8. pp: 168165; Aug. 1928. 
“Phe “force ‘aéting on the substance tested in a 
field is measured by hanging it from’ the bottom of a ring of strip 
phosphor‘bronzé, ‘fixed at the top, and having two mirrors’ attached ‘at 
points on ‘the top half, equidistant from the point of support, in such ‘a 
way that 4 hotizontal beam of light’striking one of them is Teflected ‘back 
to the other, which reflects it so that its direction is tiearly the same as the 
original one. Wheti ‘the ring is loaded’ and distorted the final direction of 
thie beam changes, and’ thé deflection can’ be ‘measured séale! An 
accuracy of 0-5 %° is obtained "with substanées ‘of ‘moderate. ‘specific 
and for susceptibilities of 10—% it is within") %;-using half'a 
gramme of material. The movement of the specimen is‘Véry small, ’so 
at it is not necessary to e p yo thod,, H ld Meee es in 
Induction for’ Magnetometer Magnets, E. 
McComb. Terr. Mage 241-247, Sept); 1929.40 
special apparatis was designéd for the ‘of 
of magnetonieter’ magnéts by Lamont’s method. “Maximum 
accuracy is secured when the vertical distance between magnets is equal to 
one-half ‘the hotizontal distance: were over ranges’ of 
and vertical distances. AUTHOR. 


"79. ‘Magnetic Susceptibitity of. Nitric Oxide K. and 
F. Bitter.’ Nat. Acad. Sci:, Proc. 15. pp. 638-642, Aug., 1929: 
“The test body consisted of four parallel tubes A; B, C and’D°of pyrex 
yaaa placed in contact with one another so that their centrés lay on’ the 
corners of a horizontal square. C and D contained a paramagnetic gas (air), 
e A and B communicated with the gas contained in the vessel in 
‘which the test body was suspended, and. which was placed. between the 
poles of an. electromagnet. Observations, were made ‘with 
pressures of the nitric oxide, and temperatures of 296° K. and 216° 
the latter being produced by a bath of solid CO,; the numerical result 
obtained was - the calculated van Vleck’s 


R. Forrer. oo & de Physique et le Radium, 10. PP. 247-262, J uly, 1929. 
“An article which collects and combines the results described i in Previous 


papers. ‘(See Abstracts 2457 and 2960 (1926).] - ey G. E. A. 
- © 781. Statistica® Calculation of RemanentMagnetisation.  L. 
Néel. /. de Physique et le Radium, 10. PP. 263-266, July, 1929. whens 


"Phe remanent magtiétism’ is calculated, in ‘of the Sataration 
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value, for; a: substance of confused crystalline ‘structure in which: the 


magnetic isi; that. Forrer:;; (See preceding 


“982. Some Aspects of the of M: 
Jide. Physique et le Radium, 10, pp. 273-282, Aug., 1929. : 
“The themes discussed are: (1) Atomic magnetic moment and’ sp: 
quantisation. (2). “Magneto-optic experiments and the symmetry of the 
magnetic atom, It.is now known that the orientation of the atoms in a 
magnetic field confers no birefringent property on a gas. This points to a 
spherical the The Weiss. and. spacial 
3 to: a single electron... (4) ‘Susceptibility of alkaline vapours: observations 
on potassium-indicate that.the calculation: of its susceptibility rests on, the 
laws of spacial quantisation, . (5) Constancy of the atomic moment: it. is 
found to vary thermal, effect and. with change. of constitution. 
(6), Diamagnetism, of gases; the: susceptibility of diamagnetic .gases .is 
independent of temperature and pressure. , (7) Atomic and. electronic 
problems in ferromagnetism: no new species. of carrier is required for 
ferromagnetism; it.is. very probable that the free electron acts in; this 
capacity.. The paramagnetism of ferromagnetic metals, above their Curie 


"783. Tonic ‘Stoner. Phi Mag. 8. 
bp. 250-266, Aug., 1929. 

belongs to the group of highest total quantum:number, while in the rare 
earth: series it belongs. to an “inner ’’..group. Interaction between an 
ion and its neighbours affects mainly the electrons. of highest quantum 
number, so it. may be expected. to follow different Jaws in the above 
two series. The moment of. the rare earth: ions \in,.Weiss,. magnetons 
is p= 4- 9IgV I +1). In the first transition series the orbital moment / 

must be, co arat is, not. fully 

should lie: between 4: 97 4s(s, and. 4 4s(s +.) +40, +. accord- 

ing to the interaction, tending to.the former value at low and the latter at 

BES 


ductivity. F. Bloch. Zeits. Physik, 57. 1-8. pp. 645-655, 1929. 
_- “Ina recent ‘publication by Dorfman, Jaanus and Kiksin [see Abstract 
; 2830 (1 929)] the question has béen raised as to’ ‘whether the electrons, 
which according to Heisenberg’s theory are responsible «for ferromagnet- 
ism, are likewise the cause of electrical conductivity, This ‘possibility is 
_ discussed in, the present paper, and shown to depend among other, things 

formula for the energy centre and iii of the different term systems 
for any | initial grouping of Ho, 


785,. ‘Niekel, . 
| Sizoo. Zeits.,f. Physik, 57. 1-2. pp, 106-114, 1929.. 


method of, producing nickel in tbe form of 
VOL. XXXII —A.—-1930, 
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wise; diagram, which has’ 4 in the 
of.iron,; In. this,,above a certain.point, change im: maghetisation takes 
place without; hysteresis;" below. this point. hysteresisiis :always present, 
and the virgin” curve shows one. or several: sudden chatiges of direction. 
The. depends‘on the orientation of the crystal, atid-apparently 

highest value in, the direction ofthe tetragonal ,axisi; When the 
“* hysteresis curve of Stemhaus and Gumlich isimeasured:the ideal 
quantity.” nace try Ag 


786,, Discontinuities.of Magnetisation, ia Iron and Nickel. W. 
and, J. Eaylor. Rhys: Rev 34.spp. 937-944, Septet; 
| ‘These have been observed in iron and nickel and recorded: phGtographis 

Sally. “The number corresponding to a given small change of magnetising 
force has been determined for, different speeds of:magnetisation. .Forhigh 
speeds there. appear to be more.and smaller discontinuities as the speed:is _ 
slightly: reduced.’ If, the speed, is ‘greatly reduced,: however, | there, ate 
fewer discontinuities. in, ordinary;;specimens than,for high speeds... The 
Jength,of. the portion of with’ each. discontinuity;.is 
estimated to be 2 or 3.mm,; the:volume.is of;thesorder 10-7 cm3,,. The 
-$pecimen, elastic. ‘support, is mounted on: the axis of: a solenoid and 
its deflection measured with a microscope when currents of varying magni- 
flow through the solenoid, For asmall piece of nickel, wireit.is.found 
that, the loop: is made up. of ‘a. few discontinuities separated by: uniform 
changes of magnetisation., It-is.suggested in, different. ‘portions: of 
‘the material, different, magnetostrictive. effects’ may: oceur, | Thus. strains 
are set up- which, when, ‘the jumps.of 
990, Sept. 16, 19296 
dependence of the. of 
copper and, gold was found; and.it. was shown that the: susceptibility of 
was greater. than, that of CuAu, and that CuAuy:was-greater than 

CuAn but less than CuyAu., These: results are on the 
of the lattice strueture, of the solutions, B. 


788. Statistical ‘Interpretation! of M, Ss. 
Vallarta, J. Math. Phys., Mass. Inst. of Technology, 8. pp. "185-161, 
J uly, 
"Phe equations of Ditde’s theory of the blectron embody the 
de Broglie: wave-electton; and are furthermore: interpretable in 
_ terms of probabilities, the probability of an éleciyon' being ih a givett volume 

element and of its crossing a given surface element... It is shown in’the 
- present note that Maxwell's electromagnetic. equations can'be written’ in a 
form similar to Dirac’s: and: that a statistical: interpretation can. then be 
introduced in terms-of the: probability of a photon ima. volume 
Glement and of given ‘surface element: AN ES, 


789, Propagation of Plane Electromagnetic Waves in a Spheri- 
30. pp. 480-485, Aug..1, 1929. 


propagation of plane soctromagnetic wa waves a ‘weak symmetrical 


“ay 
be 
= 
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spherical gravitational field) is discussed. “From the physical standpoint it 
is desirable that light radiation describes geodetical’ zero lines; and the 
Einstein “ray. bending ’’:(Strahlenablenkung) is electrodynamic inform: 
-The-propagation of light, therefore, appears as in-a’ medium’ the dielectric 
and ‘permeability factors of which are variable: The subject is treated 
mathematically so that the bent light:rays are deduced as field lines ‘of the 
Poynting’ radiation vector. Finally;"remarks are made on the “‘ pseudo 
energy density’ of’ the ‘spherical gravitational field, and the Faraday- 
theory of the:gravitational field is shown to be ultimately deduced. 
W 790. Verification Equivatence 
between Maxwell Displacement Currents‘and Conduction’ Currents. 
In the field of a large ‘air vith’ ‘parallel plicea 
ring formed of a pile’ of: plates’ of: ‘high. permeability iron: parallel to the 
plates and midway: bétween them: * There are two windings ‘on this’ ring, 
one A with a largé number of turns; andthe other'B with only'ten. The: 
two plates the ait condenser ‘are connected to the poles of a high-tension 
alternator. An alternating displacement cuftrent passes through the 
Re ares. in the iron ring; and produces an alternating magnetic flux round 
jt; as-asresult of this alternating e!m.f.’s are produced ‘in the ‘coils wound 
on the ting, and that in connected to ad.c. galvanometer through’ a 
vibrating ‘rectifier Phe exact’ numerical relation between’ the current in 
A and the flax of electric induction through the-opening ofthe iron ring 
can be arrived at with the help Of the winding B, and shown to agree with 
theoty:' It is also possible to fitid ‘the value of the velocity of propagation 
of électromagnetic waves in air with this apparatus. 


67, 11412. pp. 20 6 
Mie’s quantum electrics [see "(19283 is: on a 
Hamiltonian’ expression’ for the electromagnetic field; from which is 
derived a complex second order wave equation for the probability amplitude — 
The present author modifies Mié’s wave: equation ‘by reducing it: to 
equations of the first order. The special case of the theory, ‘which in Mie’s 
original theory corresponded to a point’ electron; now gives the Dirac 


equations for a spinning, sinc of uations 
in the new theory i is discussed | Be. 


> 


of thegalvanometer are formed side by sideon the photographic film of a 
einematograph camera,’ This is arranged to:make exposures of suitable 
length; and is provided: with. a, dtiving mechanism for shifting the film 
into pew positions at, suitable time intervals... A, N, A. 


193. Construction. of Large Electromagnet. Glaser. 
Zeits. 30. pp. 472-477, Aug. 1, 1929; 
magnet ‘at the Physics Institute of the University of Munich, Details of 
VOL. XXXIII.—a.-—1930. 
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the functioning of the various parts and dimensional and other detals ar 


ten S. G. B. 

New: Appar stration of. Indications of Uni- 
and Bifilar Mathias and Vv. Phys. 
30: pp. 508-512, Aug.: 1929, 


This paper describes a new form pe on 
the registration instrument designed. by. Kolhdérster. for the. purpose of 
recording ..ultra-radiation. . Besides. the. latter. phenomena, most, of the 
other observations may be registered which are usually made by means of 
uni- and bifilar’ electrometers, The. is detailed: for. an 
and should be consulted in its entirety, Ho, 


995. Use of Quadrant Electrometer as a Meter. 
_ This paper describes the quadsaat se 
a. ballistic energy meter. ..The theory,of the method is given by which its 
performance.as: a ballistic. instrument may be: predetermined: from a 
knowledge of its periodic time and sensitivity as a voltmeter... Test results 
— are given showing that results calculated. from the theory are in excellent 
agreement with experiments. The quadrant electrometer, used in this way 
may be employed ‘for’ ‘recording the energy released very 
time intervals, such as, whena fusible cut-out or circuit breaker operates 
under short-circuit conditions. The method given is applicable to ei Lai 
a.c. or d.c. citcuits, and has given satisfactory results in the test house 
the Electiical Research ‘Association: where it been in during the 


96... New Variable Air Griffiths, 
Instruments, 6. pp. 297-302, Sept., 1929. 

cechecaniiaie to maintain the moving vanes accurately central between the 
fixed plates, This difficulty is avoided in the condenser described:in this 
paper, the chief feature of which is that the gaps are in,series instead. of 
being. in parallel, . In.this. case the total capacity. depends solely on the 
sum of the gaps, and hence is. independent of slight. eccentricity of the 
moving:member, . The moving. plates, which are not peated connected 


(don: Difficulties of Comparative Radiography of the Chest. 
J.V. Sparks. Brit. J. of Radiology, 2. Pp. 325-329;-Disc., 329-830, July, 

A-discussion, with examples, of some of the difficulties: | 
in: the | of a series. and 
and detail. Vv. M: 


"498. Source of in the of Dosage. A. E. 
Stead and Ss. F. Cox. Brit. J. Radiology, 2. pp. 401-402, 
Aug., 1929. 
"Phe ‘actual thickness of those 
| marked on them and the differences may be such as to cause serious varia 
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Zeils. Elehtvochem. 35: pp? 362-366, June, 1929. 
Under certain conditions solutions of lead acetate and itphide 
ecipitate lead sulphide which quickly chatiges its specific sutface magri- 
ude; thus,’ whereas the’ lead ‘sulphide’ precipitate at’ first adsorbs large 
quantities of dyestuff, with time the dyestuff is’ expelled into the liquid 
medium, this being an exainplé of adsorption’ regress! The 


regress for basic and acidic dyestuffs is investigated...) K 


| 800, Adsorption as a Function of Polarisation. The Adsorption 
Isotherm. J. H. de Boer and C. f Chem: 3. 
Abt. BiG. pp. 407418, June, 

three+constant formula is' for’ ‘the for 
‘cases wherein complex “molecular ‘adsorption. of vapours: occurs 
the neighbourhood of the saturation pressure. The’ relationship: between 


log = wherein, To, represents ‘the. saturated. v; vapour pressure, 


The experimental data ‘obtained | are shown’ ‘tO agree closely ‘with’ the 


Chem. 142. Abt. A. 6. pp. 401-430, Aug., 1929. 


A comprehensive theory of the adsorption of gases is developed on the 
hypothesis that gaseous molectiles' are adsorbed as dipoles "by ‘the operation 
of purely electrostatic forces. ’’ The temperature ‘coefficient of the heat of 
adsorption calculated from the theory ‘is found to be in good agreement 
_ with’ experimental restilts: Considering the adsorbed: phase’ as ‘a’ mobile 
two-dimensional gas ‘an equation of state is détived for this phase: The 
curves based this equation agree fairly satisfactorily: ‘observed 
values over a wide range of pressuré.° The observed variation of héat of 
adsorption with pressure corresponds qualitatively with that ‘calculated. 
The relation between heat of adsorption and pressure can-be'represented 
quantitatively by an equation of the ‘type requited by’ the theory having 
empirically determined constants. The values of these constants and of 
the initial inclination ina uniform proportion:from: one isotherm 

Linear R. ‘Bradley. “Phil: ‘Mag! 
204, Aug., 1929. 

. Linear adsorption at the ‘three-phase line is studied 
thermodynamic activity, “Expressions ‘are deduced) for’ (1) such 
in terms of the two-dimensional (2) surface 
expression eveloping into th isotherm under certai 
\ditio nis) ‘and adsorption a, ine, Seq Algo, 


Internal. Pressures: in Adsorbed Films. ‘P. Nutting. 
Acad: Setz,:J..19. pp. 295-300, Aug: 19,:1929.:; 
| A definite relationship exists between the concentration or thickness ot 
VOL. XXXIII.—a.— 1930. 4329 
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dissol or adborbed gas, andthe external temperatu: 
arid pressiire. Simple thermodynamic’ definitions: of ‘kinetic ahd: cohesive 
ate ‘given, whidh’ até ‘applicable to any horogeneous system on 
equilibrium’ Simple: relationships: internal ‘pressures’ and con 
tration ‘were contrasted with equations of state! * Principles were develpped 
aiid’ applied to the’ daléulation of surfate’ tension directly ‘from svapout 
pressure.” “Cohesive “pressure in’ the’ adsorbed’ ‘films derived ‘froth 


¢ 
(804, Adsorption. ‘of Air Water ur on’ Rock-Sait 
a, method. previously, described the. adsorption of air on rock-s 
surfaces. is measured. as a, function, of temperature, and the temperat 
at. which complete,outgassing occurs is determined. An of the 
thickness ‘of the film is given, and also the ap roximate speed at 
forms... -The effect of, water vapour, on. ‘the is: observed, it i 
shown. that.,exposure..to. water vapour. has..no permanent effect én ‘be 
surface. as.long as. its partial pressure is below: of a saturated 


chloride solution at same temperature, . ‘however, is 
true only of cleavage surfaces ; polishe d. surfaces ; are Jess pany against the 
action of water vapour. [See also Abstract 1682 (1929).] AUTHOR. 


865/ AdSorption Phendmetia in’ Systems of Suvérat Constituents. 
C. Wagner. Zeits. f. phys. Chem! 143. 5-6: pp:'380-806, 
the ‘results ‘of inéasurements' of ‘the surface tension of 
solutions ‘of and ‘phenol together; the adsotbed ‘quatitities lofthesd 
two" ‘in the ‘watémMair surface layer ‘are calculated) Within 
ph limits the presence of one ¢ nstituent enhances: the adsorption of 

the other, this mutual “efiect’ being ‘by ‘no means negligible. ‘A siniilar 
phenomenon is observed -with pyridine, the, relatively, _adsorption 
of which from ethyl alcohol solution is appreciably increase ‘by addition — 
In-general, increase ofthe; adsorption by, such addition 

occurs /if!corresponding mutual sforcesiexist between: the; true, adsorptive 
and the added compound on: the one hand. and added com- 
onthe other big ov ll. P 


‘Elehtrochem: 35. pp. 586-589 Disé:, 589-590, Sept, 
before the Bunsen Berlin, May, 
“A stream of electrons was generated by an incandescent wire i 
electrons were and rmination We ated ben 
‘crystal surface upon w hich nitrogen. 
sulphid had. been adsorbed. The crystals, used, were sittgle 
3 ure iron. The method was utilised, to show effect 
iran a PA, catalysts i in the formation of ammonia. AD 


00807. Adsorption Gaseous Friction: Druitker: :\Zeits. 
Blehtrochem: 35) pp.640-644; Disc.; 644,: 1929... Paper: vead ‘before 
the: Deut. ‘Bunsen Gesell:, Berlin. ‘May, 1929 
The coefficients of visdosity 108 binary gaseous: nett! vary 

linearly with the molecular composition and: mostly show maxiina.', The 


view: is expressed that the curvatute-of the:viscosity ‘curve: is ‘particularly: 


 @féatiwhen the two components:@re adsorbed to ‘widely differing extents. 


Viscosity is investigated mostly in glass of the 


4 


SE ABSTRACTS; 


adsorption of mixtures on. glass wool shows, siatth any tate for carbon 
dioxide and water vapour, the thickness of the adsorbed layer considerably 
exceeds that of a monomolecular layer... This must exert an influence on 
the viscosity,: but of still.greater importance. is the circumstance. that the 
composition of the gaseous mass must. vary along the radius of the tube, so 
that the friction is always exerted between layers of dissimilar composition. 
The hydrodynamic theory ‘of the streaming under such conditions, can. be 
devéloped only if the static fall in concentration is known... The. linear 

uation + My, (1 — pig), where jsg is the molecular fraction 


7 =a. Min. + f where pl» is the molecular’ fraction in “the 


f 
adsorbed layer and a that fraction of the radius from the ‘tniddle of the tube 


within which the viscosity may, with sufficient approximation, ‘be assumed — 


to obey the linear law. Certain assumptions lead, for CO, “! H, mixtures 


to the expression = Ne. Me + Null — pe) + Cle — ‘where fig Tefers 
to CO,, ¢ is the relative mean concentration difference between the wall 


and the non-varying gas region, and { is a constant independent of the 


composition and hence of € and having the dimensions of a coefficient of 
iscc ity. These considerations are found to be in eget agreement 
wi h the data available for various gaseous mixtures. 


808. Frenkel-Adsorption, Isotherm. | and A. H 
Wards: Nature, 124. p.:482, Sept. 28, 1929. 
. The different temperature ‘coefficients of the pabwcation maxima given 
ws the Langmuir and ‘Frenkel adsorption isotherms are shown to be due 
to, ‘an'erron in the deduction of the latter. 


V2armkT which a saturation maximum ‘slo 


which is independent the'temperatare. bw, 


265-277, Sept., 1929. 
“Anew highly sensitive and accurate adsorption calorimeter is dancribed. 
This has been employed in measurements for extremely low equilibrium 
pressures with wood charcoal and silicic acid gel at two different tempera- 


"810, of Sulphur Dioxide, Dioxide Nitrous 
by Activated Carbon. Shiels. “Phys. Chem. 33. 

1386-1397, Sept. 1929. 
_ The adsorption of carbon dioxide, nitrous oxide and sulphur’ dligkide 
xy German activated gas-mask charcoal at 25° C has been determined from 
0 to 40 mm. pressure for the first two gases, and from 0 to 22 mm: pressure 
for the last:» The adsorption process is. reversible in the case of carbon 
dioxide:: In the’ cases of nitrous’ oxide and sulphur: dioxide hysteresis 


occurs. The log V, log p/P curves for carbon dioxide and nitrous oxide 


coincide: -The log V, log po/P curves for the first two gases are parallel 
straight lines; that: for sulphur dioxide: being straight for part of. the 
range considered and parallel to the other;two.. The adsorption of nitrous 
oxide and dioxide be equation 
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Heat of Adsorption of Gases. Solids. KF. Herzfeld. 


cabin due to electric forces, In this case the interaction can be much : 
stronger than. the usual heat of evaporation would lead us to. expect. 


_ The. thermodynamical difficulty connected with an increase in heat of 


adsorption is discussed. It is shown that the best explanation seems to 
be the formation of groups of adsorbed molecules sticking together. Th 

equilibrium. of with, the same Beat ot 


D. O. Shiels. J. Phys.’ Chem. 33. pp. 1898-1402, Sept., 1929, 

. The adsorption of mercury vapout by activated charcoal has bean detict : 
mined at room temperature (12-14 °,C).in a vacuum... The weight adsorbed 
is of the order of 0:2 mg, per gram of charcoal... Experiments, were done 
to test the adsorption of mercury vapour by. activated charcoal in presence 


813, Heat of Dilution, Perreu. Comptes Rendus, 189. 285- 
287, Aug. 5, 1929. 

Measurement of the limiting of solution of hydrated salts 
measuring the heats of dilution, or by measuring the heats of addition of 
a small quantity of water to a large mass of the saturated solution. These 


$14. Determination of Heats of Dilution of Hydrated Salts 
Method). J. Perreu. Comptes. Rendus, 189. pp. 462-465, 
The previous method ‘by the author for the, of 
heats of dilution and addition [see preceding Abstract] was hardly trust- 


: worthy. for feeble variations of temperature and a more suitable procedure 


is now discussed. Data are given for’ ‘10H,0, 10H,0, 
BaCl, . 2H,O and CuSO, . 5H,0. H. H. Ho. 


Solubility ‘Parts I and Il. E. w. 


Masdles. Kolloid Zeits. 49, pp. 4-16, Sept., 1929. 
art I.—The maximum quantity of a cellulose derivative soluble in : 


: sinuatt is difficult to ascertain, since such derivatives are heterogeneous an 


do not dissolve until they have undergone change, as indicated by their swel- 
ling. A more practical and simpler method of judging of the solvent power 
of a liquid for cellulose derivatives consists in determining the solubility 
number or dilution ratio. With an acetone solution of cellulose acetate or 
nitrate, much larger additions of benzene and alcohol than of pentane are 
necessary to cause turbidity, and it seems that neither benzene, alcohol, 


_ water, nor any lower member of a homologous series serves as an inert 


diluent. Determination of the temperature at which a liquid changes — 

from solvent to non-solvent also furnishes a means of measuring the solvent 

power. Cyclohexane is‘a better solvent than benzyl: alcohol, as its ‘solu-— 

tions are stable at — 17° C!, whereas’ those'in benzyl alcohol begin to gela- 

tinise or opalesce at 25° C. [see Abstract 2021 (1923)]. Part II—Measure- 

ments of the swelling and solvent powers of — of sioany sre sagan and 
VOL. XXXIII.—a.— 1930. 
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. Various. products ‘show for 
and solubility appear. for the 30:% anisole mixture;.< 


816. “Solubility ‘of Toditie in Carbon Dioxide Gas: Braune 
and F. -Strassmann, Zeits. f. phyjs. Chem. 143. 3-4. Pp. 225-243, Sept. 


vapour pressure of iodine Was over the’ 
range 32-6 to 98-5° C. The method employed’ was the streaming method. 
Hydrogen gas evolved by electrolysis was used to transport the vapour | 
iodine from tubes in the thermostat to the absorption vessel. The iri¢réase 
of-the saturation concentration ‘of iodine’ vapour . in the presence Of carbon 
dioxide was “measured over the samé temperature range and at pressures 
from 1 to 50- atmospheres. The results indicated that the attraction 
coefficient for I, -- CO. was, inversely proportional to the. 
The heat of. solution of iodine, in car carbon dioxide at a iianis af 
hina per litre was about 1000 cal. per molecule. of iodine. FL 


Molecilar Volumes ‘in Relation’ to: Solvation. 

Tonisation. “DIO. Masson. “Phil. Mag. 8. pp. 218-235, Aug., 1929. 
The published data’ of’ the ‘specific: gravity of aqueous solutions 

of substances ‘have been’ ‘studied. In most cases the ‘apparent 


definite is “With Hy SO, this is the monohydrate. 
hydrates occur for HNO,, HCl, NH iNO, ‘and LiCl. The author concludes 
that, where the graph i is a straight ee the solution is that ‘of a hydrate in 
excess of water; when the cuirve bégins the solution is not trifly an aqueous 
one, but, either, a solution of a, monohydrate in excess of anhydrous 
stance or a, mixture of hydrates. The apparent solute molecular, lume 
in a few instances i is scp at low concentrations; the true, ame ae 


volume any. concentration. is the, average value 
for a mixture of ionised and unionised molecules. The ionisation fraction - 
at any: given concentration can be calculated. It is assumed. that. any 
solvent water in the hydrate solution retains ite 
volume. . Three poor electrolytes. are also dealt with: A 


818. Influence of Solubility and Solvation in Non- aqlisond | 
Salt Solutions. P, P. Kosakewitsch. Zeits. f. phys. Chem. 143. 3-4. 
216-224 Sept. 1929, | 
"Alkali halides depress the ‘Solubility bf carbon dioxide i in ‘methyl, ethyt 
and n-butyl alcohols and acetone. In ethyl alcohol the influence of lithium 
is greater than that of sodium, and the influence of iodine greater than that 
of chlorine, bromine occupying an intermediate position. With methyl 
alcohol, similar relationships are observed, except that the influence of 
chlorine is greater than that of bromine. In concentrated ‘solutions the 
salts (1 molecule) combine with from 3 to 5 molecules of methyl or ethyl : 
alcohol, and at infinite dilution’ with: to 10 molecules." H. 


819, Thermodynamic Behaviour. of. Solutions. 
Ri Fricke, Zeits,:f. Elektrochem: 36. pp 631-640; Disc:,; 640., 
1929." Paper read before the Deut. Bunsen Gesell.) Berlin, May,,.1929.. 


ov The results of Fricke:and Havestadt’s. the. 


| volume an e e 1S a rectilinear Iunction OF the 

| square root of the concentration. In some cases, for high concentrations, 

V. 
| 1s 
4 | 

2 | 
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of concentrated solutions (Zeits. 33. pp. 441-465; 


455; 1927] showed that, for solutions: with’ high’ positive ‘heats: of 
dilution, in the: tegionis,; the differential heat of dilution, 


is... greater... than, the differential. work. ‘of ‘dilution, 
whereas for the dilute solutions the invetse is, the 
case. Results ate now given of vapour-pressure measurements* on aquec 
solutions ‘of thorium:and ammoniuri nitratés, glycerol, sodium 
and urea,of various concentrations at 0° C, and 10 (or 15)° C. For m 
‘nesiuni’ chlotide'‘and sodinm acetate the values of U caldtilated docdrditig 
to Kirchhoff’ Ss expression given above approximate to and run parallel 
to the observed ‘calorimetric Values. With sodium ‘hydroxide™ and ‘zinc 
chloride the agreement is comparatively good, and the same is ‘the case 
with glycerol, thorium nitrate shows marked disagreement thfoughdut. 
It seems possible that. the heats of swelling of water-poor gels might also 
‘be deduced by calculation from Vapour-pressure data, the: exact calorimetric 


‘measurement ‘of heats’ of swelling being very difficult, P. 


820. Rate of Dissolution. of Zine, Alloys in ‘Hydrochloric. Acid. 


ischer. Zeits. f, Elektrochem. 35, pp. 


Zinc (KahIbaum) is alloyed with Ag, Sb, As, Pb, and. Pt,. plates of 


sheet metal are cast and cut up into squares of 2 cm. side, the edges are . 


covered’ with wax, vand ‘the ‘Specimens’ immersed in ‘hydrochloric acid; 
the interval (ofl minute ior’ more): before the appearance: of hydrogen 


evolution is called the induction period. The induction period ‘of zinc in 
2 days, in PN acid 11 minutes ; for zinc with 10°% Pt 

‘it iS 6*minutes; for zine with Hg; 48 hours. The order of the metal’ 
is Pt — Sb Ag — As— Pb + Hg) Pt accelerating the rate of dissolution 
in 0-5 and’ 1 normal HCl; Hg retarding-it: The effect increases with the 
‘quantity ‘of the: other’ metal, but not proportionately; ‘arid’ ‘there ‘no 


parallelism with! the Volta series, But the order of the: decreasing tate of 


dissolution is the same ‘as the order of increasitig supertension of hydrogen 


_satithe alloy.’ Metals of low supertension ‘accelerate’ the dissolution of zinc, 
‘metals of high supertension retard it. The theory of local couples ean 


alone explain the phenomena, but only when the numbers and relative 


_7 positions 6f the local couples are taken into consideration! These, however, 
are uncertain and change with the modé of preparation of the alloy. HB. 


821. Thermolysis of Solid Substances. Ludwig-Soret Pheno- 
menoni, ‘He Reinhold. Zeiis. Elektrochem. pp. 627-6315 Disc., 


» When two: ‘of ‘amd silver iodide, 
homogeneous by prolonged heating; ‘are: brought into contact 


and then heated. to: different degrees, there is a transference of ions across 


the contact face, the cuprous iodide concentrating at the cold end, the 
silver ions at the hot. end [see Abstract 2612)(1929)]... The concentration 
change amounted; with a:temperatute difference (between the two cylinders) 
of 90°, to 30 mol. %. But the transference depends also. upon: the general 


~ tempe 2 Tange, : and decreased as the maximum temperature was. raised 


from 300° to 430°, ‘to Tess than 1 %, though ‘the temperature difference was 
increased to 235°. Theré are a and y ranges of the mixed crystals in 
question ; in the a range (higher temperatures) a temperature change 
makes little, in the y range much difference in ‘the transference. _ A hetero- 
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thermally heated system of mixed crystals is in thermolytic equilibrium 
when an ionic migration in any direction, due.to an electric. field, does not 
give rise to a change in concentration.as/is the case in isothermally: heated 


homogeneous mixtures. The phenomenon is connected with the electro- 


~ 


in the direction of the arrows. 


= the upper arrows. indicate, (on. ‘short 


cirpaitiona) the difference of the ‘homogeneous opposite effects. of ‘the two 
salts, which induce a transference of the kations in the direction of the 
lower arrows. In the sulphides (and also in the iodides) the silver ions 
‘would migrate to the’ hot ‘end, the copper ‘ions to the cold’ end; in the 


bromide the directions would be the | oes ‘See atse-Abstracts 1775 
(1925) and 201 H.B. 


$22. Dispersoid Synthesis of Gold Chloride by Means of Alkaline 
Formaldehyde Solutions. P. Weimarn.: Zeits. 
PP. 346-352, Aug., 1929. i 

In 1923 the author published on the 
: of gold chloride by means of formaldehyde containing caustic potash or 
potassium carbonate. The experiments; made with ordinary ‘distilled 
water and glass vessels, and their interpretation were criticised by Zsig- 
mondy. He therefore repeats the experiments with pure reagents and in 
vessels of various glasses, platinum and gold and confirms his former 
results. The only noteworthy effect of higher purity is that the concentra- 
tion by evaporation of the solution, at which the red gold particles turn 
blue or violet, can be increased. When the proportion of formaldehyde 
and of KOH is insufficient, the reduction and the change, blue into red, 
are very slow. When potassium carbonate is used, gold carbonate and 
double carbonates. ting possibly be formed. The red gold solutions are 
very stable. B. 


823, Possibility of Characterising in 
geneous Systems by Standardised Conditions of Stirring. W. 
Heller. -Zeits. f. phys. Chem. 142. 6. pp. 431-452, Aug., 1929. © 
. The present paper deals with the kinetics of the solubility of a few | 
metals in aqueous salt solutions, as for example tin and cadmium in FeCl, 
solution, and of magnesium in NH,C) solution.’ The influence of tempera- 
ture and stirring on the velocity constants are specially considered. The 
experimental results obtained indicate.a few relationships which allow the 
systems. J K. 


824. Theory and Methods of ‘Ultra Centrifuging. 
Zeits. f. phys. Chem. 143. 3-4, pp. 177-190, 1929. Arkiv f. Mat. Astron., 
och ‘Fystk, Stockholm, 21. B. 2. pp. 1-4, 1929. 


The differential equation for the is. and a 
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_ theory for the combined;sedimentation and: diffusion. ofa; dissolved: sub- 

stance ina centrifugal field, in a.sector-shaped: vessel, i8 developed. Concen- 
tration changes are-followed by an application,of the known bending of a 
ray of,light; _The-materials, used in the\development: of the methods’ are 
starch and proteins, The-method) is shown to ‘be’specially applicable to 


cases where.several substances in mixed. solutions have to be investigated: 


‘B. 


» A fairly uniform suspension. of ga mboge i in water: prepared, with 
particles of radius about 4 = 10-5 cm., and, no appreciable. number of 
smaiier_size. ‘This was mixed with various. proportions, of solutions of 
sodium, chloride, and examined with an ordinary microscope, under. which 
the individual particles were visible. It was found necessary to coat the 
inner surfaces of slide and cover glass with a thin film. of acid sodium 
 stéarate, which was found to» prevent! the attachment the’ gamboge 
particles in rows along slight fissures .or scratches in the glass: surface, 

_ masking the action in the suspension. . ‘Union of single particles has: been 
observed. to form extended aggregates, which link up to form an irregular — 


. open structure. The compactness depends on the electrolyte concentration. 


When: this is high the particles link up to form dense aggregates 80 rapidly 
that these do not join together to form a coherent structure or gel, and 
a precipitate results... With very small electrolyte ‘concentration. single 
particles in Brownian motion were observed and a few doublets, some of 
which broke up: A suspension of cadmium sulphide can ‘also ‘be — 


of ‘Volume in ‘Swetting. "Dorothy. Lloyd. 
Kolloid Zeits. 48. pp. 342-345, Aug., 1929. 

It is frequently found that the swelling. ‘of gels i is the greater, the greater 
their volume. Most of such experiments. were, however, made, with 

commercial gelatin containing 1 to 2% of ashes (CaSO,). When. purified 

isoelectric gelatin (prepared. as explained, by Lloyd, and: Plaass,.Biochem. 
J. 21. p. 1352 (1927)] is used, the swelling in water, salt solution and acids 
is independent of the volume, provided that there be no hydrolysis of the 
gelatin. This hydrolysis is always observed.in alkaline solutions. The 
influence of volume in commercial gelatin is due'to‘a diminution during the 
- experiment of the relative concentration of the impurities in the gelatin 


Difhusion in Gelatin. v. 4a 
39-46, Aug., 1929. 

The author describes his experiments ; in . connection. with his measure- 
ments with potassium bichromate on the diffusion. of lead nitrate from 
its aqueous solutions into aqueous. solutions of gelatin, agar and agar- 
gelatin. The growth of the precipitation rings. with, time in. certain | 
cases can be expressed by a parabolic. equation. . The. diffusion of the 
» lead ions into the agar gel.is directly proportional.to the concentration — 


Fe, . of the lead ions in the aqueous solution. , The depth of the precipitation 


rings in gelatin with lowering of the. potassium, needs neneRegtin® 
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:direetly. proportioned to' the! concentration of the lead nitrate in the 
aqueous solution; With ‘higher concentrations of potassium bichromate 
the) reaction proceeds periodically with the increasing’ concentration ‘of 
lead -hittate: dynamical ‘equilibrium between’ the gel'and the: aqueous 
phases is considered to’be the cause for the minima. At minimum diffusion 
the: adsorption combinations ‘between the bichromatic’ ions’ and the® gel 


dre equal in value to ‘the attractionis ‘betweett ‘the bichromate 
and ‘lead ions. 


828. Solidification’ of Gela er 


Koloid. Zetts. 49: p. 46, Sept., 1929. 
According’! to’ ‘Katz and Gergros: 


% 
gave Rontgén diagrams of the’same ‘natute as for the 


present authors ‘éxainined mechanically, ¢.g., by investigating the 
tearing’ ‘the behaviour of stretched and unstretched, ‘of 

General: Sobvatstion ‘of Colloidal Systems. Wo. Ostwatd. 
Kolloi Zeits, 49. pp. 60-74, Sept., 1929... 

The general solvatation equation: proposed the: some 5 time 
vizi, = + bc" osmotic pressure directly 


measured, ¢ = g./t.cm., b:and are:constants),; has now been tested on 


a\\variety of materials: (12 tables of sdata are: included) found ‘to 
apply unusually well'tosols.of caoutchouc; gutta-percha (Caspari, Kroepelin 
and Brumshagen), nitrocellulose in acetone (Duclaux), gelatin (Kunitz), 
and hemoglobin (Adair)! over the whole range of concentration investi- 
gated. From the equation; the molecular: weight of such sols in the 
respective dispersion - ‘medium may be calculated from the expression 
RT/M = lim.[P/c]c_9, 7.e., from the limiting value which the otherwise 
very variable micelle- ht attains at infinite dilution. Of the solva- 
tation ‘constants 6" aida Jatter is' very’ frequently ‘though not’ neces- 
sarily 2 approx., but the values’ of 6° are very characteristic colloid- 
chemical constants, decreasitig Strongly with depolymerisation and showing 
remarkable growth with riSing temperature (caoutchouc, gelatin). The 
earlier view that not only géls'but also sols can swell, and that the osmotic 
pressure'of a sol ina micelle packed cell consists of the normal van’t Hoff 


pressure ‘solvatation has confirmed this 
investigation: LE. Ho. 


Colloidal. Osmosis. w. Haller. Keolloid 
bp. 74-83, Sept., 4929. 
osmotic pressure of desi. not t Hoft 
law; P = cRT, for highly dispersed solutions. In many cases the devia- 
tions depend on secondary influences, e.g., variation of degree of dispersion, 
electrostatic ionic forces.° It may also be’ shown theoretically that ‘purely 
_™molecular-kinetic processes must often lead to «deviations from the 
van’t Hoff equation, which latter must, therefore, only represent a special 
case. “Whilst with miolecular ‘dispersé’ solutions the (kinetic) ‘osmotic 
pressure’ only ‘proceeds from the motion of translation of the molecules, 
thete’ are nevertheless many colloidal’ solutions in which independent 
_spécial motions’ of ‘the micelles’ can work osmotically. Therefore, to the 
Hoff translation pressure ‘be added further compotients which 
are’ due to the oscillations and’ rotations of thé micelle parts, The 


equation for the total osmotic pressure, ‘taking into account the ‘micelle 
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an the. concentration of 2% casein recommended 
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vohimes,” is» given:as:P. + 9), where con- 
céntration of the solvent in mol litre, y is the number.of particles:capable 
of oscillation in a micelle, and ¢ is the volume of the amplitude of a 
micelle: ‘The @quatiow agreeswith' that of Ostwald (Kolloid'Zéits) 24. 7. 
1919); which, a! kinetic ‘significante.! Dhis:quatioti 


been confirmed by the osmotic data of many investigators, dnd 


deviations from it «appear: to proceed only from: secdndary» influetices. 
The- alteration of caoutchouc under influence of héeat.and light.is 
explained as: a, diminution. of the product as: a diminution. of 
and an increased of the! micelles. Ole’ 


oil is found to. be, insufficient. In, general, casein. orms in, 
emulsions when refined petroleum i is used. The presence of hydrophobic 
golloids in, petroleum, ¢.g., in, the, emulsification of an unrefined oil with 
casein, gives rise to, types of emulsion, at, nee contentrations, 
Hard asphalt and petroleum tar lower ‘the, boundary surface tension 
between, oil and water,and form elastic skins at the surface. which inclade 
water, They, also. viscosity..of petroleum and thergby, favour 
the, stability. of nat troleum.. emulsions, . those. with. hard asphalt 

eing the more. oe traction, of. the tar with alcoholic. caustic soda 


disintegrates. natural, petroleum, emulsions... Adsorption of the, asphalt 


dies by shaking, an emulsion with. Fyller’s earth leads generally to 
isintegration.. Precipitation of, the asphalt and tar with anhydrous | 


tetrachloride gives rise to spontaneous disintegration. . The lowest boiling 


fractions. of petroleum, are, only feebly emulsified, and. this fact may 


: explained, by the low. viscosity of the,fractions, their poverty with, respect 


to emulsion-forming colloids, and the, great difference between the specific 

gravities, of the. two phases, . Sapamine-acetate, hydrochloric le and jactate 
are unsuitable either for. the. of or for the. dis- 
integration of emulsions... ve oy Ho, 


Structure of Gels. Onesiiied “with of Quinine, 
and Eucupine. P. ‘Thomas and Marie Comptes 
Renidus, 189:' pp. 202-204, Aug. 6/1929. 

Reference is made to. the into the state of 


certain ji ae. such as arabinosazone, the acetal of sorbite an nzoyl- 
_éystine, 


-uranate of lithium, amyl alcohol, ethyl acetate and benzene ‘acceletatiti¢ 


“An analogous phenomendn has béen observed the 


the crystallisation; Encouraged by ‘these observations, the authors 


attempted ‘with Success to ‘convert’ the jellies of quinine, optoquine ‘and 
_eucupine salts into the crystalline ‘condition. The ters and chlor- 
were employed. {See also’ Abstract (1927).) K. 


833, of Colloidal Solutions of Metallic 


Bary and J. V.. Renda, 180. PP. 24-206; Auge: 


1929... 
is recorded on drying of such 


a “ie 


LACHES 
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colloidal solutions as the sulphides arecitic, cadmium, 
834: ‘Action of X-Rays on Colloidal Solutions. 8.5. Bhatnagar, 
R. S. Gupta, K. G. Mathur and *. 
9410. pp. 684-693, 1929.: | 
With colloidal solutions of copper 
posits copper hydroxide completely dialysed and positive iron hydroxide 
completely dialysed, no marked: alteration in the cataphoretic wandering _ 
velocity was observed after exposure to X-rays. The above sols were 
_“-protected,”’ while most of the sols used by Crowther and Fairbrother, 
who observed colour alterations explained by a dispersion of the sol 
rticles, were “‘ unprotected.” The remarkable difference in the behaviour 
of dialysed ‘and ‘undialysed sols, wher’ treated with X-tays, makes it 
necessary to assume that the X-rays do not attack the sol particles directly, 
‘but by means of the electrolytes contained in the undialysed ‘sol. The 
action of X-rays on the chlorides of Fe and Cu was investigated, and it 
was found that in both Cases hydrolysis took place, which caused an 
inctease in mobile H+ ions, and so an increased ‘conductivity. ‘AL N. A. 


as 835: Hydrogen and Carbon Monoxide in Metals after Fusion 
in a Vacuum. A. Villachon and G. Chaudron. — _ Comptes Rendus, 189. 
324-326, Aug. 12,1929. 

The metals are fused in a magnesia crucible within a spiral of nichrome 
or graphite at a gas pressure of 1/50 mm. near 1700° and 1/500 mm. near 
1000°. The fused metal is rolled out to foil, 0-1 mm. thick, and these 
foils are then heated for many hours in pyrex glass or silica to expel the 
gases retained. They consist of hydrogen, carbon monoxide and a little 
of some carbonaceous gas, not nitrogen. In aluminium the gas evolution 
did not stop after heating for 900 hours to temperatures rising from 
230° to 600°. Electrolytic nickel, copper and iron, kept fused at 1600° 
to 1850° and then heated in the solid state to 800° or 600° for 6 hours 
at the time, gave, ¢.g., 3-6 c.c. of hydrogen per 10 g. Ni. Aluminium, 
kept fused at 800° and heated solid to 600° gave I ¢.c. of hydrogen in 
5 hours. These quantities of H, are of the order of magnitude of the 
gas volumes which the melting metal would retain at atmospheric pressure 
according to Sieverts and Iwasé. Neither fusion nor repeated heating 
to higher temperatures can expel.all the H, and CO, nor can. distillation 
and casting in-a vacuum.. Hydrogen and carbon monoxide seem,to be 

retained by the metals as and of small 


836. High Temperature Modification of Manganese. E. Persson 
ood Ohman Nature, 124. pp. 333-334, Aug. 31, 1929,., 

. The results of experimental work on manganese and various ailove. of 
manganese ‘are given, and it is concluded that the highest critical point 
found by M. Gayler at 1191 4 3° represents the transition: point y—B. 
As B-manganese is very brittle at: room-temperatures and y-manganese 
is malleable, the transition should be accompanied by a sudden change 
in mechanical properties. It is found that ‘both a- and B-manganese are 
much less brittle at 600° than at room-temperatures, and’ at 900° the 
B-manganese is malleable although hard; at 1160° the hardness is still 
considerable, but at 1200° the metal becomes O. B. 
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Goler and G. Sache, eis Physi, 68.78 

Ni, Au, Ag and constantan., The crystallographic relations ‘between:the 
deformed latticeiand the direction of rolling has: been determined. Similar 
observations have been made after annealing; Some of, the; 


propertis | 5.9 f the solid Te have been 4,4. D 


 $38.Theory of ‘the Recrystallisation. Pure. Metals, . 
Dehlinger.,. d..Physth, pps 749-7938, Sept. 4; 
extended, theoretical .and experimental: study: has; been: made jof 
the recrystallisation of. pure:metals;) It is found: that, above, and. below 
the temperature:of recrystallisation, the rate of grain .growth,is entirely 


chatige is ‘Hot indicated Tay ‘put which deter- 
mines the ‘temperature of recrystallisation; (2) ‘the recovery or grain 


ng in | the deformed ‘metal. 
Re 


939,. Kinetics. of. the Passive ‘State. . 
Elekivochem,. 35; pp. 656-669; Disc., 669-670, Sept. 1029... Paper, read 
the Deut, Bunsen Gesell, Berlin, May, 329.00 

paper discusses ,the, kinetics of the. passive state of number of 
metals.; Measurements of the, passive state were. made hy. means, of. an 
oscillographic recording of the: current-time-voltage. curves for the various 
metals in different. electrolytes. The conclusions arrived., at as; a result 
of the study were that definite evidence was obtained in deciding. whether 
the passive state. was due to. a chemical reaction. or to. a passive surface 
layer, and.|that chemical passivity required a.certain definite curre1 
density for its establishment. . Chemical, passivity, was. preceded by.a 
surface layer passivity. Experimental data were, obtained. to SRA the 
of a-metal under each of the conditions, :F, J. B, 


840. Spatial Arrangement of Atoms in’ ‘Alloys. MAL -Westgren 
aia Ki Almin, Zeits. f. phys. Chem. 5. Abt. B. 1. pp. 14-28, Aug., 1929. 
“°"The variation of the linear space lattice arrangements with the com- 
position was determined for the a-phase for a series of alloys.: The alloys 
investigated. were. silyer-aluminium,  copper-aluminium and. nickel-alu- 
minium, The results indicated that the space lattice parameter, was. not 
an additive function of the parameter of the components. From the 
dimensions of the space lattice the volumes per atom were calculated for 
these systems, so far as their structure was known, and,also for the 
phases of the. systems, Cu-Zn, Ag-Zn, Ag-Cd, Cu-Mg.and Fe-W.,. The 
results show: that the formation of intermediate Phases in these. alloys 
is accompanied by a contraction. The contraction is especially great for 
the phases in Ni-Al. -The cause of this phenomenon is suggested... FL B. 


841, Structure of Heusler Alloys. 
mm 57, 1-2. pp. 115-133, 1928. 


From an.X-ray examination of. of alloys it is. that 


formation as a result of the state of strain exis 


cy 
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crystallisation involves at least two consecutive processes: (1) the général 7 


the ningiltic phase possesbes body-centréd 2 wie the 
alauminiuri: atoms so distributed that they fdrina superposed facélcentred 
lattice. The phase is, however, only magnetic when the manganese 
content: exceeds certdin: This. viewis: ‘supported’ by. the 
tésults: obtained from a series of alloysof composition (Cu, Mn), Ar with 
varying nianganese. An’ andlogows'structure’ is found “for! the ‘ma 
inv ‘the Cu} Mn,'Sn 197) ovad 


Structure of Heusier ‘Alloys. Walentiner ‘Becker. 
Zeits. 57 B-6) pp: 1263-291; To 

Heusler’ ‘alloys of ‘a ‘composition . coffesponding approxintataly! With 
‘Al(Cu,'Mn)g have ‘been ‘studied.’ Measurements ofthe change in length 
and ldttice type on ‘annealing ‘with simultaneous ‘observation’ of the 
“magnetic ‘properties have ‘failed to reveal any ‘relationship ‘between these 


X-Ray Analysis Copper-Antimony and Silver-Antimony 
‘Alloys... A, Westgren, G. Hagg and S. Eriksson. Zeits... Ai: phys, 
Chem,. 4, Abt. B, 8. pp. 453-468, 
“An Xeray analysis of a series of Cu-Sb alloys has scampletely confirmed 
the equilibrium. diagram. suggested. by. Carpenter. . Antimony.can dissolve 
in copper up toa limiting concentration... The. crystal parameter for 
copper increases from 3-608 A. for pure copper to 3-66 A. for the saturated — 
copper phase. At normal temperature for concentrations of 19-25 % of 
antimony atoms, a CuSb phase hexagonal’ tose" 
diiterisions with ‘antimony ‘concentration ffom ay’ 2°72 A), 

a, = 4-32 and = 1-59 to ‘ays 2°750 A, = 4°349'A> 
ig tat phase’ has ‘simple “tetragonal Jatticé With 
ig ‘atfalogous ‘to’ PéjAs?:: X-ray ‘analysis: ‘of series of ‘Ag-Sb ‘alloys ‘has 

Shown ‘that ‘the equilibriam diagram ‘of Petrenikos is not correct?! “The 
‘solubility’ of Sb in Ag, is about atoms %/of' Sb. ‘The ‘silver 
ter increases’ with antimony ‘concentration® from: Aj for 
pure silver t6’4-118'A: fot the saturated phase. At*nortial temperature 
10416'% a phase’ of hexagonal close’ packing’ is observed: whose 
parameters increasé with antimony content from and 
dy 4775 to a, = 2:959'Aland a, = 4-786) ‘From’ 20+25, Sb another 
inpesmediate phase, is, qbtained, hexagonal, clogs parking. ot 
structure, but must be rhombohedral and haye the, following. dimensions: 
20.% Sb, = 2-981, = 5-196, 4802; 


§442'Oxidation-Reduction Reactions ‘and iol Chemical 
PP. 352-358, June, 1929. 
Reference’ is made into alia ‘to the Maller 
Kossél [see Abstract 641 useful’ definition of oxidation and 
reduction as an ineréase or respectively of ‘the’ ‘positive’ of as-a 
or incteasing of the ‘nega ve with the ‘help 
ofa few inorganic and organic ‘for'polar 
Active Nitrogen? -P. Ki Kithlwand-! Bae four. 
s. 4. pp. 161-173, Aug. 1, 1929. Pia? | 
the “theories: of ane ‘Rosteland ‘and of 
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observed: that ptesent'ddy ifavours)the pdinit of 
view “of Sponer. Experimental: evidénce ‘is brought forward: to: thrdw 
light on this subject. alia, experiments) given showing the 
factors jon:which the life of:activé nitrogen depends. The‘Sdha‘and Sur 
arguments. based on the Kiein and Rogeelaiul’s of excited molecules 
as ‘amended: Birge;appear the experimental 


eit bee estat to $47: wit oft 


#46, 


OM, 
Noys es. BL. 2391-2396, » 1929. 
An. ere to im. Chom thre oxidation rs: 


ee due to the transfer az an electron from one atom to another, The 
author regards isodiunti as -being! oxidised: of 
two sodium atoms bemg» transferred’ to:a molécule of chiorineli In the 
second: type of oxidation. reaction: there is addition of a: positive hydtoxyl 
gtoup ‘Hi: O+ urishared: pair ‘of electrons, either of: a ‘hegative’ ion 
OF of ati electrically fieutral ‘molecule. thé latter tase hydrogen ion 
separates, and ‘a’ séniipolar union is’ formed: *this explanation has been 
en for the’ ‘of’ ‘triméthylamine™ trimethylamine’ oxide | by 
pen petoxide. ‘Ta'the thitd type there ‘is Separation Of as emipolar 
atoii"in' an electrically ‘neuttal’ condition, followed ‘union 
With 4h unshared ‘pair of éléctrohs. oxygen’ may ‘either 


in ‘the’: ‘semipolar Condition in’ tHe’ new or may 
Hydtogen font atid form a group," te 


B47. Carbon Monoxide in the Silent ‘Electric 
‘Discharge.. Part ‘HI, | W. ‘Lunt L. Munaford.: Chem: 
S Experiments previously reported [see Rostract 2422 (1927)] have been 
continued, Rees an ‘ozoniser in which the final combustion of the solid 
| decomposition ‘product cati "be" in “si; thus absorption 
Water during: manipulation. Using’ carefiitly’ dried: ‘carbon’ ‘thondxide, 
elaborate precautions to exclude moisture from thé “apparatus, the 
feaction Vélocity"is found to be independent’of the nature of elettrode 
(dilute stilphiiric® ‘acid or-dry mercury), and! the” ‘decomposition, ‘which 
“readily, ‘shows no evidence ‘of ‘attaining’ equilibrium within 
18 hours. The presence of malonic the gaseous 


is acid 


e disché 
con aci | he “brown. solidi Lis no “identical wit 
imalonic anhydride, bat is a mix ure ‘containing me of fast 
substance. 


S.C; Lind hme ‘Chom: ‘Soe, 
pp: 28-2822, Sept:; 1929. a 

Reference: is made to two papers: 1928) 
oni 339 '(1929)},. Itis now shown that the lower: hydrocarbons, methane, 
propane; butane and ethylene, like ethane; condense to’ liquid’ and solid 
hydrocarbons in the semi-corona The liquid ‘products are ex- 
tremely complex.! “A close correlation appears ‘to exist between the refrac- 
tive index, molecular weight, density, colour’and ‘viscosity for these liquid 
products. The value of these asic factors increase in the inverse 
proportion to the yield. 
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849, Decomposition: of Ethylene by Ultra-Violet Light. 
Mooney: and -E.: B.-Ludiam. ‘Trans. 43-45, 
length shorter. than 210 igiving:atebylene isd ote of the products of 
decomposition. The presence of Hg vapour is not: essential ‘for the 
decomposition, contrary to the statement of Bates goon The 
ultra-violet absorption s trum, of ethylene has been 2 long 
wavelength 6f”absorption, ji, ‘eit tha 
calculated from the heat of dissociation ‘of to 
atomic ‘hydrogen. ORS, 


N. Hinshélwood. «Roy; Soc., Proc, 125. pp. 277-291, Sept. 2, 1929. 
Phe possibility: of ‘chain mechanism in the’ oxidation’ of of ethylene 
400°, and 500° has been investigated by methods previously 
followed. [see Abstract. 1761 ( 1928)],,. variations in the reaction being 
measured by the rate of pressure increase, . It is shown that (i) the reaction 
velocity, increases . continuously | with _pressure up to. explosion. with no 
sharp, transition; . (ii). pressure affects. the rate as in a reaction of, the 
third, order, the partial pressure of ethylene influencing it approximately — 
proportionally to the third power of its concentration, that of oxygen 
2 having little effect; (iii) increased surface seems to lower the rate; (iv), heat 
of activation varies from 35,000 cal. for 100 mm, ethylene and 300 mm, 
oxygen to 43,000 cal. for 150 mm. ethylene and 300 mm. oxygen; 
(v) addition: ‘of afgon' or! nitrogén éxercisés'‘a ‘very Slight and 
accelerating effect’ These results, ‘and especially’ (ii), (iii) and. (iv), are 


Av’ 


36... pp. 552-555; 555, Sept, 1929, Paper ead 
the Deut, Bunsen Gesell, Berlin, May, 1929. . 

the basis of a. simplifying hypothesis of rigid, ‘atoms, ‘the. suthor 
obtains a good picture of the order of phenomena of reaction and activa- 


: Velocity of Interaction of N-Chloroacetanilide and Hydrobromic 
Acid in Aqueous Solutions. Minnie Richardson and F. G. Soper. 
Chem. Soc., J. pp. 1873-1884, Sepi., 1929. 
A reaction in which the products are of greater cohesion than the 
reagents is accelerated by solvents of high cohesion, whilst if the products 
are of lower cohesion than the reagents: the, reaction. is retarded: by such 
solvents. The solvent has little effect when products and reagents are 
substances:of like cohesion..The cohesion of the solvent more directly 
affects the activity velocity (van’t Hoff) coefficient than the concentration 
velocity coefficient, and when the cohesion of the medium is constant 
the activity velocity coefficient is.constant, ‘The theory is confirmed by 
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